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INTRODUCTION

Access to airports has been discussed as a growing
trangportation problem in the United States since the early
1970s’ As air travel, urban congestion, and environmental,
concerns have significantly increased over thelast quarter
century, multimodal access to airports has become an even
greater concern. U.S. Departmentof Transportation (U.S.
DOT) guidance for airport access planning has been limited.2 3
The increasing need to plan for intermodal facilities and
growing airport access problems led to the development of this
planning guide, Intermodal Ground Access to Airports, for the
Federal Highway Administration (FHWA) and Federal
Avigtion Administration (FAA).

This guide is designed to provide policy guidance, rules of
thumb, data, and anaytical techniques related to airport access.
It has been prepared to help arport operators, loca
governments, metropolitan planning organizations (MPOs),
consultants, and others identify airport access problems, find
dternative solutions, and evaluate their effectiveness.
Primarily, this guide compiles information from other sources,
however, it summarizes and presents this information so that it
can be used to systematically analyze airport access problems
and dternative solutions.

The guide focuses on providing passengers access to
commercial arports from primary origins or destinations. It

deals with:

° Off-airport roads, transit, and high-occupancy vehicle
(HOV) facilities up to the arport boundary

o On-airport roads, parking circulation elements, transit,
and curb facilities up to the termina entrance;

1.1 Importance of Airport Access

Asshowninfigurel.1 - 1, total annual passenger enplanements
in the United States, including commercial, international, and
commuter passengers, is projected to grow by over 400 million
between 1995 and 2005.* This 50-percent growth in total
enplanements will generate significant problems for groundside
facilities a many U.S. airports. Some components of
passenger traffic will grow even faster than the average;
enplanements on internationa flights will grow by over 75
percent and nearly double on regiona commuter flights during
this lo-year period. This growth in demand for air travel will
generate increased problems for groundside facilities at
commercial airports, particularly airport access facilities.
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Figure 1.1-1. Total Scheduled Passenger Enplanements
at U.S. Commercial Airports

Historically, most passengers have used private automobiles to
gain access to arports, and this will continue to be the primary
mode of access in the future. However, as passenger demands
increase, multimodal aternatives will become increasingly
important to the efficient use of access facilities in and around
U.S. arports. Enplanements at small- and medium-hub
arports, where a large percentage of regional commuter service
is provided, will increase at a faster than average rate. Even
these airports, which have had very little multimodal access in
the past, will probably need to increase access options for

passengers using their facilities in the future.

In 1994, nearly 100 operators of smal-, medium-, and large-
hub airports were surveyed by the Airport Council
International-North America (ACI-NA) regarding the
importance of airport access issues affecting their airports.’
Operators were asked to rate airport access issues on a scae of
1 (no problem) to 5 (significant concern). Three of the
identified areas of concern were:

[ Off-airport access roadway congestion
[ On-airport roadway congestion
) Curbside congestion.

The results of this survey are shown in table 1. 1-l. At least a
third of all surveyed airports rated al three areas with a 4 or 5.
At least 45 percent of large- and medium-hub operators
expressed concern for on- and off-airport roadway congestion.
Operators of over 75 percent of these larger airports and nearly
50 percent of smal-hub operators expressed concern over
curbside congestion.

Air travel is composed of a combination of time in the air, time
at the airport, and time on the ground spent getting to and from
a location. Both travelers and operators are acutely aware that
time spent on the ground is quickly increasing. Nearly 75
percent of airport operators surveyed by ACI-NA indicated that
passengers experience more delay on access and circulation
roads than they do on the airfield. The growth potentia of




arport facilities will be limited as access to airports becomes
more diffkult and time-consuming. Some researchers predict
that as air travel increases, so too will the number of multiple-
arport hubs.® Airports in neighboring metropolitan areas are
aso competing with each other, as has been experienced
among the three airports in the Batimore and Washington
metropolitan areas for over a decade. As air travel times from
competing airports become more and more comparable,
accessibility to the airport will become more of a determining
factor in travelers' airport preferences.

Table 1.1-1. 1994 ACI-NA Survey of Airport Surface
Access Critical Issues and Concerns

Clearly, arport operators are concerned about airport access
congestion, and with the projected increase of enplanements
over the next 10 years, these concerns will probably grow. The
preference by passengers for automobile-based airport access
and the increased demands for facilities to accommodate those
automobiles will continue to put pressure on access facilities.

To remain competitive, airport authorities and government
agencies responsible for providing ground transportation access
facilities will need to improve the way that automobiles are
accommodated at airports and increase the availability of
comparable high-occupancy-mode alternatives that decrease
reliance on the private automobile.

1.2 Intended Users

Condtruction of few conventiona “new” arports is
anticipated in the next decade, particularly in metropolitan
areas of the United States. Consequently, increases in air and
landside activities-brought on by such factors as ever-
increasing air traffic, new airlines, and larger arcraft-will
mean many existing arports will have to undergo expansion.
The arport owner/operators and government agencies
responsible for planning and providing transportation
facilities will be directly involved in planning for improved
access to existing airports and providing new access facilities
to the few new arports that are built. These operators,
planners, and engineers will need guidance on how to better
plan for airport access needs. This document begins to
provide guidance for studying airport access problems and
identifying and implementing aternative multimoda
solutions.

Off-airport and some on-airport access plans and programs
must frequently be coordinated with other regional
trangportation plans and programs and must be consistent
with regional and State plans and programs, such as long-
range transportation plans and regiond and State air quality
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plans. To successfully compete for Federal funding, airport
access plans and programs sometimes require the approval of
regional or Federal agencies. Airport planners must have a
basic understanding of the federally mandated transportation
planning and programming process to successfully integrate
their access plans with other transportation plans and programs
and compete for Federal funding of airport access
improvements.

The FAA has been involved in airport access planning for a
long time. Other Federa agencies are becoming more
involved, as intermoda transportation planning and compliance
with environmental laws are further emphasized. Airport
access improvements, particularly off-airport, aso require
funding and approval by Federal agencies. Federal agencies
involved in the planning and funding of airport access facilities
and their respective roles are described in table 1.2-I.

State, regiona and local planning organizations, such as State
transportation agencies, MPOs, and local agencies, are
becoming more involved in arport access planning and

funding. The respective roles of these agencies are described
in table 1.2-2. These planning organizations are often
unfamiliar with the differences between the access needs of
airports and the transportation needs of other land uses. These
regional planning organizations need guidance and data to help
them better understand how to accommodate airport access
needs in regiona planning and funding processes. They aso
need guidance regarding analysis techniques, rules of thumb,
and other data that are useful for planning airport access needs.

Sometimes, other organizations, such as financing entities,
arlines, and consultants, also become involved in planning,
designing, or implementing airport access improvements.
Often, however, they have limited knowledge of airport access
planning, its importance, and how it relates to their areas of
interest. Some of these organizations are identified in table
1.2-3. This guide serves as a reference for these organizations,
providing data and other information that will give them a
better understanding of the process.




Table 1.2-1. Federal Agencies Roles |n Alrport Ground Access Plannmg

« Directs Federd-ad airport program and other funding sources.
- Provides advisory services and is responsible for certification of
arports serving ar carriers.

Develops and recommends policies relating to roadway planning and
design, transportation pIannmg, traffic engmeenng, and intermodal

activities,
- Funds highway-related |mprovements

- Develops and recommends policies relating to trangt planning and
design, transportation planning, and intermodal activities. ™
- Funds transit-related~improvements.

Develops and recommends policies refating to railroad  planning and
design, transportation planning, and intermoda activities.
. Funds sources related to commuter rail.

-~ Sponsors environmental review of projects and monitors compliance
with environmental laws, such as the Clean Air Act Amendments.

Table 1.2-2. State and Local Agencies Roles in Airport Ground Access Planning

Digtribute Federd funds.
Provide State aid to loca airport authorities,

Plan State airport systems.

Design, congtruct, and maintain highways and, in some cases, transit
systems that provide ground access to arports.

Develop regiond transportation plans and coordinate efforts of
municipalities (counties, cities, towns).

Plan, design, congtruct, and maintain transportation facilities and
services outside airport boundaries.
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1.3 Organization of the Ground Access Planking Guide

Figure 1.3- outlines a technica approach to arport ground
access planning and provides a framework for this planning
guide. Chapter 2 describes airport access problems, the roles of
State and local agencies, and the relationship between airport
access and the Clean Air Act. Chapter 3 discusses the
development of performance measures and their relaionship to
goals and objectives. Chapter 4 details the types of data that
may be collected to quantify performance measures and
determine access patterns and demand. It also describes
techniques for obtaining needed data and provides specific
guidance for conducting passenger origin-destination surveys.

Chapter 5 provides an overview of how to estimate existing
and future airport access patterns and demands and how to
identify potential deficiencies. Chapter 6 describes aternative
access improvements, including HOV options, intermodal
facilities, and improvements to airport infrastructure, such as
access roads, parking facilities, and termina curbside. Chapter
7 describes how to evaluate dternative improvements, and
Chapter 8, how to implement them.
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Chapter 6

' Chapter 7 '
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Figure 1.3-1. Technical Approach to Airport Access Plannlng (continued)
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HAPTER2

OVERVIEW OF THE AIRPORT GROUND ACCESSPLANNING PROCESS

In this chapter, several maor planning issues related to airport
ground access improvements will be examined. Some of these
concerns are driven by problems centra to airport managers
and operators themselves, such as the need to expand airport
capacity, provide accessibility and support economic
development in key areas, and minimize environmenta
damage to neighboring communities. Other problems are of
primary concern to those responsible for transportation
planning a both the State and metropolitan levels. Still other
issues are driven by the existence of various Federal laws and
regulations. This chapter will review these considerations that
originate at the facility, metropolitan, State, and Federa levels.

This chapter contains two sections. First, a quick overview of
the proposed airport ground access planning process is
presented. This overview establishes a seven-step planning
process, each step relating to succeeding chapters in this guide.
The second section, Problem Definition and Policy Context,
summarizes the factors and concerns that are key to
undertaking the first step in the ground access planning
process. This section of Chapter 2 includes a review of various
legal, regulatory, and ingtitutional considerations in the initial
development of a work plan for an arport ground access
planning process.

2.1 The Airport Ground Access Planning Process

The planning process in this guide has been designed to
encourage development of Site-specific analyses to be carried
out by locad and MPO planners in a manner consistent with the
planning process required for statewide and system-wide
management systems. The planning process has been designed
to maximize consistency between the airport-based planning
process and State and metropolitan area responsibilities for the
preparation of the congestion management system (CMS) and
the intermodal management system (IMS). The chapters of this
guide have been organized to reflect the planning process steps
of the Intermodal Surface Transportation Efficiency Act of
1991 (ISTEA), as applied to the development of airport ground
access strategies and projects. The seven step process is
described in table 2.1-1.

The seven steps of the process can be summarized as follows:

1. Defme the problem. What policy issue is being
addressed?

2. Given the understanding of the policy issue,
establish performance measures to be used in the
program of monitoring and evaluation.
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Table 2.1-1. Seven-Step Airport Ground Access Planning-Process

“The IMS shal identify intermodal facilities and
intermodal  transportation systems and establish
the demands placed upon them to accommodate
intradate, interstate, and/or  international

movements of people and goods.”

Careful determination of centrd policy issues
faced by the arport, its unique characteristics,
and setting define what kinds of *“performance’
it is important to monitor.

An arport in a nonattaimnent area must lower tota
vehicle miles of travel (VMT) associated with
airport  access. Isolation of a rural airport without
adequate connection to the region's controlled
access highway  system.

“Parameters shall be identified that are suitable
to measure and evaluate the efficiency of
intermodal facilities and systems in moving
people and goods from origin to destination,
Parameters may include total travel time, cost
and volumes for moving cargo and passengers,
origins and destinations, capacity, accidents,
ease of access, perceived quality and the average
ime to transfer people or freight from one mode
to another.”

Ealy establishment of “the rules of the game’
(i.e, the measures that will be used in
determining the success or falure of the system
performance). However, the selection of
measures is underteken only after agreement on
the nature of the challenges faced in and

aound the subject airport is reached.

Quality of traffic flow on the access roads near and
a the arport. Amount of choice offered to arriving
passengers. Is there adequate taxi, shared-fide van,
and scheduled bus service? Percentage of region
served by shared-ride services? Percentage of
passengers who arive by other than private vehicles
or single-ride taxis? Percentage of passengers who
arive in vehicles with low emission propulsion?

*The IMS shdll include a continuing dam
ollection and system monitoring program. [t
shdl include a base year inventory consisting of
physical and operational characteristics of
intermodal facilities and systems, and surveysof
the operationd and physicd characteristics of
mtermoda  facilities and systems based on
performance measures established by State and
local  transportetion  agencies.”

Data collection efforts should document both
asst condition and level of performance.
Airport access patterns are usualy understood
by examining a variety of data sources,
including periodic ground access surveys,
ridership and revenue data, and regiond trip
tables based on a simulation process.
Operationa  characteristics may include time,

cost capacity, and usage.

Port Authority of New York and New Jersey
program monitoring ground access pattens to  JFK,
LaGuardia, and Newark airports in continuous
operation for severd decades. Vauable time series
data in a consgtent format are available for a wide
vaiety of data categories. Changes in ground access
maket share by geographic area and travel market
segment can be traced over severa decades.

“Data collection and system monitoring shall be
used Y the States and local agencies to evaluate
the performance of intermodal facilities and

_Systems to determine the efficiency of the

‘movement of people and goods.”

Ground access problems can be identified,
based on an understanding of existing and
projected conditions and existing performance.
Is demand skewed toward the central business
digtrict (CBD) or focused on some other
concentrated district? Is congestion better or
worse than it was § years ago? At times of
greatest congestion, is the arport serving
primarily resident nonbusiness travelers or
nonresident  business travelers7 What  will
conditions be like 5,10, or 20 years from now?

Path-breaking work undertaken a the San Francisco
airport to understand and model existing conditions
and patterns in ground access (eg, nature of
elagticities with relation to price of parking,
evaluation of policy options for managing and
regulating shared-ride van operators) for application
to near- and long-term policy issues. The
Washington, DC, MPO has prepared an airport
ground access element as part of its arport system
plan.
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Table 2.1-1. Seven-Step Airport Ground Access Planning Process (continued)

“Statewide and local strategies: E& actions that
improve the intermodal efficiency for the
movement of people and goods shall be -
dn<a_ouna and evaluated. Methods for
reasing E.o&:éSQ and the use of advanced
o_om_am .shall va n«i:&n& iroao :

LA

‘appropriate.”

| Establish deficiencies of system at a level of

detail that should help to define a reasonable
range of alternatives for testing and evaluation.

It is critical that the options considered include

a full range of possible solutions, g%o:a the
initial concepts of highway and rail. In San

| Francisco, the private sector has developed an
- n_wg_.&o shared-ride van &aSB. with the

ucz_o sector examining major options to

“provide the appropriate level of _.omz_wﬁ_cn to
e ‘those services. 'Water transportation services.

, S ““sw oo | oare @ part of overall strategies in Boston and

S e e L;Zaim‘cnwgauagaﬂa_mgum_gsmsb

Policies range from striping a curb that encourages

non-SOV Eqvo: access to creating exclusive right-
of-way service, such as at Cleveland, Chicago, and

Atlanta, Physical examples include careful

’ v_wooaua of public todé services at closer curb of

main baggage claim area in New Orleans.
Institutional examples include design of the

franchise for ground access services at Charlotte or
| New Orleans and creation of a new taxi &aﬁa at

Dulles. The creation of a two-tiered service level

‘concept at Toronto Pearson Airport _.omuc:% to the

mca%:m_.oﬁrom E.Bm__mwnoa __Bopnuc_wowoﬁ
services w_.oEa the world. v

...?o a<w_=w=c= E.omaa mrw: noa:-::a s&&
 project or combination of | projects and actions'

‘productivity of transportation systems, in 835
of the established uﬁ.monagno Bosmﬁom. for
both 50 short Ea _osm term.” : :

~would most o&.aoﬁﬁ@ improve the 5835&._ E

vmm.%,u_s:oa measures owszam& carly i in the |

process are used to evaluate alternative actions

' and policies. The evaluation of alternative -

strategies can be based on indices that go-
beyond the analysis of vehicle flows and
include such concepts as the Eoc::% of people

1 and goods and accessibility to various activities
and land uses.

In Ea Zni York arca, Eo w:.vo: »Snmm Eo._oﬁ,_ ,

 the subject of full major investment analysis,

including preparation of a final environmental

.impact statement. In Salt Lake City, analysis of

alternatives focused on near-term options to deal
with a serious air quality nonattainment situation

.In'Boston, evaluation of alternatives shifted from|an

initial focus on availability of modes to an analysis.
of the total VMT implications of all modal optio,

.> _u_.ooamm »,o_. mano&o wmmommuoa em Eo
“effectiveness of implemented mﬁ_nom_ow in
terms of the area's established performance
measures, shall be implemented. The results of
this evaluation shall be provided to decision
makers to provide guidance on selection of
effective strategies for future implementation.”

Strategies E_Enio:ﬁm are influenced g

goals, objectives, and performance Bowms.om of:

specific cases under consideration. In Salt

:Lake; the dominant policy issue was air

quality, not service quality; thus, the selected
strategy changed the level of pollution from
shuttle vans, rather than changing travel time.
Salt Lake and Washington National provide
space for all on-airport rental car operations in
garages near terminals, eliminating VMT
caused by multiple courtesy vehicles of
separate rental car companies.

| comprehensive ground access surveys _m;oo:a:ﬂ% ,

- | The Massachusetts Port Authority is Bo::o::m d

periodically reassessing its overall m—.o::amwonomm,,
strategy. The agency has monitored the air quality
implications of its actions, ranging from parking |
pricing policies to Bo:EE, Variations in ridership
on its express bus services. A series.of

every 'S years, which makes it possible to observ

changes in the travel behavior of different market|
segments of users. ’
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3. Collect data needed to support the application of the
performance measures.

4. Understand existing and future conditions and
performance of the system.

5. Develop candidate strategies and actions.

6. Assess effectiveness of aternative strategies and
actions and select cost-effective actions.

7. Implement, monitor, and gather feedback using the
established performance measures.

The cyclical nature of this program is illustrated in figure 2. 1-1
which summarizes each of the seven steps and shows how
program monitoring and feedback are used throughout the
process. Table 2. |- describes the key aspects of each step,
and the Federa regulations on which the steps are baaed and
lists examples of airport access planning that illustrate the key
issues in each phase of the seven steps. This summary gives
particular attention to those steps in the process that have been
given new or heightened roles by the ISTEA planning process,
such as the importance of performance measurement.

b

A work program should be developed that defines how each
step of the planning process will be carried out. This project
plan should reflect the nature of the access problems under
study and the levels of analysis appropriate to addressing the
access issues.

ep One j
roblem Definition |
_ Policy Content

Step Seven
Implement, Monitor
d Feedback

sep S -

Evaluate

‘ Step Three
| Collect Data

‘Step Four
Understand Base
Conditi

Figure 2.1-l. The Seven Steps of the Ground Access
Planning Process
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2.2 Problem Definition and Policy Context

The first steps in airport ground access planning include
gaining an understanding of existing requirements for the
planning of airports and regiona transportation systems,
coupled with a, sengitivity to the policy issues of local
importance. The following chapters are designedto help
planners understand the specific steps in the airport ground
transportation planning process. The first step addresses the
purpose and need for improvements in airport ground access.
This key step of problem definition must be undertaken in the
context, and with the understanding, of a wide variety of
legidlative, regulatory, and ingtitutional concerns. Some of
these concerns are driven by the needs of the airport itself,
while others are based on the need to participate in the region's
comprehensive transportation planning and programming
process. It is important that environmental concerns are
integrated early in the process of identifying and selecting
access improvements. Only environmentally acceptable access
improvements will ultimately be accepted and funded.

Defining the Issues ——Examples From American Airports

One key to a successful. airport ground access program is initial
understanding of the policy issues being addressed in the
development of the program. The ISTEA planning process
places a great emphasis on the early development, of
performance measures, which aid in monitoring existing
conditions and predicting changes in performance as a result of
the policy interventions under examination. The derivation of
these performance measures and examples of their use are

discussed in Chapter 3 of this guide. The key to successful
selection of performance measures is the clear understanding of
the public policy issues that are to be observed through the
mechanisms of those performance measures.

Individual American airports have developed ground access
strategies in response to very different policy concerns. These
concerns range from a perception that lack of access is
constraining economic growth to concerns that too much traffic
stemming from rapid growth is causing environmental damage.
The breadth of policy issues that lead to the adoption of an
airport ground access strategy can be seen in the following
examples from American airports.

Poor Accessibilitv and Economic Conseguences

Perceived lack of accessibility is a key policy issue driving
many efforts to improve ground access conditions. This is the
concern of the Port Authority of New York and New Jersey,
which has calculated that more than $20 million per year is lost
to delays caused by congestion for JFK aone. This calculation
includes lost income to air travelers, automobile, limousine,
and taxi drivers; and airport employees” This kind of
inaccessibility has direct spinoff implications for the region's
economy; the Authority reports that for firms leaving the
greater New York City area, poor access to the airports is the
second most frequently mentioned reason for dissatisfaction
with the area. The Authority notes that usage of the New York
airports has been stagnant recently. Much of the growth in
international travel has shifted across the Hudson River to
Newark, which has better travel times to the traditional
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financia districts and other adjacent markets. In a recent
newdletter, the Authority compares this lack of usage with the
experiences of Zurich, Frankfurt, and Washington, which have
had continued air traffic growth in spite of poor economic
conditions for the host economies.

Accommodation of Economic Growth

A desire to accommodate growth, with better service to the
arport user, is a common motivation for investment in airport
access. The total reconfiguration of the Pittsburgh airport,
from a multifinger-pier airport to a modern midfield airside
termina configuration, caused the need for State highway
investment to the new landside terminal area, in much the same
way as Atlanta had done a decade before. A major partnership
was born between the airport agency and the State highway
agency to reconfigure the airport and prepare for its growth as a
hub. Smilarly, to provide infrastructure for continued growth,
Las Vegas has now assembled an innovative financia proposal
that calls for aviation funds to be used within the airport
boundaries and for National Highway System (NHS) funding
outside the airport boundaries. Other airports facing rapid
growth, such as Manchester, NH, are working with State
highway departments to plan and implement totally new access
routes.

Localized Air Quality Problems

The desire to respond to regiona air quality concerns has
motivated the Salt Lake City airport to undertake a program to
minimize particulate pollutants both at and away from the

arport. The Salt Lake City airport is located in a different
meteorological air basin from the downtown area of the city,
and the airport is the chief activity center for this area.  Thus,
for the policy intervention under consideration in St Lake, the
policy issue at hand is not the improvement of travel times to
the airport (as is the case in the New York City project), but
rather the reduction of particulates being created by airport-
related activities. The response has been to develop a program
to replace all diesd equipment on the airside with electric or
compressed natural gas and begin a program to purchase
natural gas vans for private operators of ground access services.
By a creative use of on-airport user fee structures, the expense
borne by the operator is returned by a lower fee structure. Note
that this policy intervention does not increase the number of
persons using the high-occupancy vans, decrease travel time, or
change roadway congestion levels. Rather, it deals with the
issue of particulate pollution, which is the specific
environmental problem being faced.

Guaranteed Service Availability for Airport Passengers®

Deding with the ground transportation needs of air passengers
IS a continuing reason to develop innovative programs in
arport ground access. In Charlotte, NC, an exclusive franchise
to sl tickets for shared-ride services has been granted to one
company. In turn, this company must agree to provide at least
two vans waiting at the baggage pickup curb at al times from
6:00 am. to midnight - whether or not there is any demand
for the services. As part of the company’s contract with the
city, no one will wait for on-demand service for more than 15
minutes. Similar ingtitutional arrangements were established in
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199 1 in New Orleans, when one shuttle van firm was given
exclusive rights to sell tickets at the airport. As aresult of this
regulatory structure, the operators of this service have attained
a load factor of 7.5 passengers per trip, which is exceptiona for
a small van operation. These two cities experiences follow the
development of a similar franchise concept a Washington's
Dulles International Airport, which applies to al outgoing
taxis, as well as shared-ride services. At Dulles, a holding
company has been granted an exclusive right to pick up taxi
patrons a the airport. That company, in turn, provides services
through 285 owner-operated cabs. Each of these cabs can be
no more than 4 years old and must meet strict standards of
performance.

Environmental Mitigation for Surrounding Communitjes

The aggressive program to improve ground access services at
Boston's Logan International Airport was developed to reduce
the environmental damage being experienced by adjacent
communities, most noticeably East Boston. For this reason, the
adternative policies and scenarios examined for Logan Airport
by Massport, the Massachusetts Port Authority, have focused
on minimizing vehicle trips through the affected
neighborhoods. One key factor being examined is the number
of ground transportation trips caused by a given number of air
traveler trips. In this evaluation system, a wide variety of
strategies is examined to determine theirimpact on VMT
generation. Massport planners have focused on strategies that
can lower VMT experienced in the adjacent neighborhoods.
Using a performance measure described in Chapter 3 of this
guide, Massport planners looked at public policy interventions

in terms of their abilities to.effectively minimize VMT. Inany
given case, that policy might seek to encourage the
pickup/dropoff trip to become a drive-alone/park trip. These
concepts challenge some of the most fundamental performance
measures used in areas other than airport ground access
planning. A vehicle with two persons = one of whom will
return home after dropping off the air passenger - is not
considered to be more efficient than a vehicle with one
passenger going directly to the parking garage. This
performance measure was developed in response to an
understanding of the policy issue- defined for this particular
airport — that of environmental disruption of adjacent
communities.

Problem Definition = A Summary of Experience

For a rura airport experiencing sudden growth and severe
isolation, the principal problem of arport ground access can
often be quickly defined as a lack of high-quality roadway
capacity. For an airport in an older metropolitan area suffering
from nonattainment of air quality standards, such as Boston's
Logan Airport, the problem of arport ground access is one of
lowering VMT, even to the point of subsidizing services to
accomplish this. For Charlotte, NC, the ground access problem
was the lack of available services for air passengers. For St
Lake City, the ground access problem was not travel time, but
emissions of particulates. In each of these examples from
American airports, the nature of the problem being addressed is
first carefully defined. Based on this understanding of the
unique circumstances of the individua airport, a program of
ground access improvements can be developed.
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This review of experience in problem definition at American
airports suggests that the concerns leading to improvements in
arport ground transportation fall into two categories. ar
qudity attainment and congestion issues and other issues. For
the airport manager in a region that has attained the nationa air
qudity standards and does not suffer from significant levels of
congestion, the ground access issue turns to the standards of
accessibility experienced by the user. For the airport manager
in aregion that must alter the emission generation of al mobile
sources, the issue of arport ground access must quickly
become part of a larger region-wide strategy to deal with
mobile source emissions. This will affect the formulation of
gods and objectives for the program and the nature of the
implementation strategies that must precede funding for a
successful program. In the following sections of this chapter,
the roles of various agencies in the definition of relevant policy
considerations will be reviewed.

2.3 Agencies Roles and Regulations
Airport  Planning
irport M Planning

The establisnment of basic policy direction concerning airport
planning comes from severa phases of the existing planning
process. For the metropolitan area, the basic goals and
objectives are outlined in the metropolitan transportation plan.
The airport should aso have its basic program for growth
established in its own airport master planning process. The
concept of including ground access consideration into that

master planning process is not new; it is well-established in
existing FAA guidance for the airport planning process. The
FAA issued the following guidance on airport access plans in
its Airport Master Plans, (Advisory Circular 150/5050-6a):

This element of the airport master plan should
indicate proposed or existing routes from the
airport to central business districts and to points
of connection with existing or planned ground
transportation arteries and beltways. All modes
of access should be considered including
highways, rapid transit, and access by
helicopters. The airport access plan should be
of a general nature since detailed plans of access
outside the boundaries of the arport will be
developed by the highway departments, transit
authorities and comprehensive planning bodies.
Specia studies of access systems beyond the
airport boundary will normaly not be included
in a master plan effort.?

FAA’'s Planning and Design Guidelines for Airport Terminal
Facilities

The concept that the details of the airport access plan must be
developed with agencies outside the airport boundaries is
further developed in Advisory Circular 15015360-1 3, Planning
and Design Guidelines for Airport Terminal Facilities,which
states:




Circulation Systems within the airport.
boundaries should minimize congestion and
support efficient access to the passenger
termina. Ground access systems extend beyond
the airport boundaries and a thorough analysis
of motor vehicle traffic flows associated with
current and projected future air passenger
demand is essential to assure that ground
congestion does not become an unanticipated
congtraint on a passenger terminal’s
performance.4

Given that this “thorough analysis of motor vehicle traffic
flows” shouldoccur and that these flows will, happen primarily
on facilities outside airport boundaries, the circular -emphasizes
that “local and regional trarisportation authorities, as well as
public operators of ground transport services, should be

included in the planning :and design process” The circular also
emphasizes that the ground access system. should include more
than highway access and incorporate pubhc modes where '

appropriate:

Public transit system service, ground, access to
the airport, preferably the airport termina area,
should be consdered. High-quality public
transit service, as provided by rail systems or
express bus operations, can attract significant
ridership and help dleviate vehicular congestion
in the terminal area. Easy direct access to
termina buildings, as well as baggage transport
and. security, are essential to encourage
substantial passenger use.

19

The FAA documents make clear that airport ground access is
an essential part of the airport’s master planning and design
responshilities and, at the same time, “must function within
the context of regiona transportation systems and the policies
of Government agencies typicaly unrelated to the airport’s
operation.” A main purpose of this gwde iS to document the
nature of the plan&g process and to aid practitioners in
buildihg partnerships between on- and of&&port planning and
activities.

State and MPO Airport Ground ‘Access Planning

Both States and MPOs are involved in airport ground access
issuesattwo levels, planningand programming. When an
airport access project has been defined, its costs have been
assessed, and an environmental analysis performed, the
proponentmust be skilled:at the task of obtaining funding
through the programming process. Long before the stage of
clear project definition, however, the subject of arport ground
access is developed and analyzed in the planning process -
undertaken at both the State and MPO levels. The proponent
of airport access improvements needs to develop an
understanding of both these critical areas. The major steps of
the planning and programming processes are summarized in
figure 2.3l
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The transportation planning process is represented in figure
2.3- as a multilayered process, expressed in the diagram in
three dimensions.. The time orientation in this planning process
is long term, 20 years or longer. This time frame alows the
thoughtful analysis of suchissues as land-use change and land-
use policy, which require the longer time orientation. The Joint
Planning Regulations state: Addressing at least a 20-year
planning horizon, the plan shall include -both long-range and
short-range-strategies/actions that lead to the development of
an integrated transportation system that facilitates the efficient
movement, of people and goods.” The plan must ‘be updated at
least every 3 years in air. quality nonattainment areas and every
5 years in attainment aress..

Included in this transportation planning process are such
dimensions as energy policy, freight planning, and system
preservation.  One of the key “layers’ inthis transportation
planning process is & management systems. As described
later, management systems represent a major tool for analyzing:
the success or failure of ground access to intermodal facilities,
such as arports. Within this multifaceted planning process,
revealed needs are analyzed, from this analysis stems the
development of proposed projects for implementation.

During the planning phase, the process is not driven by the
image of the desired facility, but rather by the analysis of need.
In the planning process, solutions that are based on policies —
such as changes in pricing, regulation, or management strategy
— are given attention equd to that of solutions that involve
traditional .capital investment Concepts. These projects and
policies are assembled into the long-range transportation plan,

as illustrated by the arrow feeding from the planning process to
the plan. From the longer list of projects in the transportation
plan, a shorter range transportation improvement program
(TIP) is created. “The TIP shall cover a period of not less than
3 years, but may cover a longerperiod. . .the priority list shall
group the projects that are to be undertaken in each of the
years. . .” 7 Beyond the, 3 years; the priorities can be more
loosely defined. A project that appears on the first year's
priority list (often referred to as the annual element of the TIP)
is eligible for Federa funding in that year.

The ISTEA process of -planning and evauation-continues with
the monitoring and gathering of the actua performance results
of the projects and strategies implemented. This performance
information serves as input to the continuing transportation
planning process. Note that this process applies to both
metropolitan-, and State-based planning and programming. For
most airportground access improvements, the primary location
for programming activities is the MPO. For thatreason, the
discussion that follows focuses on planning and programming
activities at the MPO level. In most cases, as projects are
developed a the regiona level, the statewide programming
functions incorporate the results of regional decisions with .a
process that parallels that of regional approvals.
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The Management Systems®

As illustrated in figure 2.3-1, within the layers of tools and
considerations of the transportation planning process, the
management systems are a key element in developing an
understanding of transportation needs and analyzing potentia
strategies to deal with those needs. For the proponent of
arport ground access improvements, two of the six
management systems noted in figure 2.3-1 are the most
important: the CMS and the IMS. The ISTEA mandates.
certain mgor shifts of emphasis in the transportation planning
process. Some of these changes are designed to better support
the relationship between planning and the implementation of
the Clean Air Act, as amended. Others are related to a mgjor
theme of the ISTEA legidation, that of accountability, which
brings about a new emphasis on the monitoring and continued
evaduation of the implications of strategies and actions
undertaken. Both the CMS and IMS have been developed to

both monitor the status of the system and alow for quick
evaluation of conceptua plans and strategies to deal with the
problems of the system revealed through the program of
monitoring and gathering feedback.

CMS

The planner of airport access improvement in an area where
congestion is a concern has to be aware of the importance of
incorporating non-SOV elements into the access program
whenever possible. This will maximize the chances of
attaining funding for proposed improvements that may increase
general-purpose travel capacity. Note that strategies to ded
with the increased highway capacity are not limited to the
actud roadways under consideration for funding. Once a
decision has been made to include a highway that expands
capacity, the CMS program is expected to provide for
programs throughout the corridor in which the new facility is
located!:

The CMS shdl provide an appropriate anaysis
of al reasonable (including multimodal) travel
demand reduction and operational management
strategies for the corridor in which a project that
will result in a significant increase in capacity
for SOVs (adding general purpose lanes to an
existing highway or constructing a new
highway) is proposed?

The legidation is specific concerning the.range of strategies to
be considered in a CMS. The regulations cal for “considering
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strategies that. reduce single occupant vehicle travel and
improve existing transportation system efficiency.”

The CMS plays a mgor role in determining the eigibility of
major improvements, such as the creation of a new highway to
serve an airport. Of particular importance to the development
of airport access plans and strategies is the policy mandate
established. by ISTEA concerning the congtruction of general-
purpose roadways or roadway facilities that -do not give priority
to HOVs. Section 450.320(b) of the State and Metropolitan
Planning Regulations states that:

[in areas] designated as non-attainmentfor
ozone or carbon dioxide, Federal funds may not
be programmedfor any project that will result
in a ggnificant increase in carrying capacity for

single eccupant vehicle (a new genera purpose
highway on a new location, or adding general
purpose, lanes, with ‘the exception of safety
improvements or the elimination of bottlenecks)
unless the project results from congestion
management system (CMS). . .

IMS

The purpose of the IMS is summarized in the ISTEA planning
regulations that'call for the State to deveiop “an IMS that
provides efficient, safe and convenient movement of people
and goods through integration of transportation facilities and
systems and that improves the coordination in planning and
implementation of facilities for air, water and the various land-
based systems.” The IMS was developed to help focus policy.
attention on issues, such as airport ground access, where the
planning of one mode should become better integrated with the
planning of other modes. Airports are clearly one of the
“intermodal facilities” for which the system is designed. An
intermodal facility is defined in the regulations, as ‘highway
elements providing terminal access, coastal, inland and Great
Lake ports, canals, pipeline farms, airports, marine and/or rail
terminals, major truck terminals, transit terminals including
park and ride facilities, and intercity bus terminals.”
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For many airport access issues, the IMS can be seen as a highly
specialized subset of the CMS, which cals for policy attention
at specific subelements of the system. While the CMS
examines the quality of mobility of people and goods for large-
scale systems (in al areas where congestion exists or can
reasonably be expected), the IMS focuses on the relatively

smaller set of facilities and services, generally referred to as
“intermodal facilities.” Once the problems of this subset of the
transportation system are defined, the intended goas of policy
interventions are essentialy the same as those goals defined by
the CMS: to improve the mobility of people and goods and to
make most efficient use of the existing system.

The IMS process is inherently different from the CMS process
in several ways. First, while the CMS -process is often
developed and managed at a metropolitan level, under the
genera supervision of the State, the IMS is clearly a statewide
function. Second, the IMS process is less closely linked to
sanctions than the CMS. Failure to include a proposed airport
access road in the CMS process could make Federal funding
impossible. The IMS, by contrast, presents an opportunity for
the airport ground access planner to bring the problem of
inadequate access to-the State programming process, where it




must be at least addressed at the level of detail appropriate for’
the management systems. In many ways, the IMS process
serves as something of a warning flag that signals the existence
of a problem in the overall performance of the system.

A key dement in the transportation planning process for airport
ground access solutionsis the development of specific projects
that require significant capital investment. The metropolitan
transportation-plan is developed by first undertaking a. regiond’
system level analysis that involves the entire geographic area
and provides anunderstanding of the needs of the full system.
Corridors and “subareas are then defined for more detailed
development ‘of projects and policies. The process- by which
the data describing need for transportation improvements are
transformed into specific projects, policies, and actions for
corridors and subareas is caled the MIS.

To define a corridoror subarea, the MIS planning regulations
refer to a “set, of travel markets affected by mobility
problems/needs andpossible transportation  improvements,”
based ontheunderstanding of a specific set of origins and
destinations. A “travel market affected by mobility problems’
for an MIS could be defined as al trips to and from the airport.
The MIS must be undertaken in a metropolitan area when the
need to consider a mgjor transportation investment has-been
identified- by the planning process and where Federd funds
might become involved, even at a later date.

Figure 2.3<2 shows the five steps for conducting an MIS,
which include:

e Initiation
®  Development of initial set of aternatives

®  Screening and decisions on the detailed set. of
aternatives

Anaysis, refinement, and evaduation of the
aternatives

®  Sdection of the preferred investment ‘strategy

At the end of the MIS; the pro_]ect has been deflned in terms of
mode and scope (e.g., n  of thro ). The project
development phase then’ follows. The purpos of project
development is to examine design optlons within the
etablished concept andscope. Thiscan only: happen to a
project that has been accepted in the TIP (and on the revised
plan, if needed). From this point, serious design options, such
as the location of stations and{,%peciﬁc right-of-ways; can be
analyzed.

For some projects, the filing of the draft environmental impact
statement (EIS) will come at the completion of the MIS; for
others, the draft EIS will wait until the development of design
dternatives in order to discuss them. The final EIS then
documents the design dternative proposed for implementation.
As always, the National Environmental Protection Act (NEPA)
process is not completed until the final EIS is accepted, through
the record of decision.
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Figure 2.3-2. Major Investment Study Process

Long-Range Planning

Relationship Between Airport Access and the Clean Air Act
Conformity  Regulations

With the completion of the MIS phase, the proposed airport
ground access project is defined in terms of design concept and
scope (e.g., the project has been determined to be a freeway of
six lanes). With this new level of detail, the relationship of the
proposed project to regional ar quality atainment can be
caculated.” For a project seeking highway or transit funding (as
opposed to FAA funding), the project must be reviewed for its
conformity with the state implementation plan (SIP) for
attainment of clean air standards under the “transportation
conformity” rules. With the new information about the design
concept and scope of the project emerging from the MIS
process, the project must be added to the existing metropolitan
transportation plan to ensure that the plan still conforms to the
SIP.

For areas that are suffering from nonattainment of certain air
quality standards, the State is required to prepare a SIP that
commits to a plan that brings the region’s air quality in
compliance with national standards. According to the
regulations, the metropolitan transportation plan can only be
approved if it is consistent with the SIP. As new projects are
developed, they must first be added to the transportation plan;
the plan is then checked for conformity with the SIP and
projects from the plan are added to the TIP. The TIP is-then
reexamined for its conformity with the SIP. In making this
determination, the managers of the SIP must determine that’
these projects will “not cause or contribute to new violations of
ar quality standards, exacerbate existing violations, or interfere
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with timely attainment or required interim emission reductions
towards attainment.” 12

Programming Highway and Transit Projects for Airport Access

For airport access projects in regions with nonattainment status
that require either highway or transit funding, there are three
steps-that will be used to review candidate projects for
conformity with air quality requirements. The upper third of
figure 2.3-3 shows that.the metropolitan transportation plan is
tested against the no-build base case to determine whether the
implementation of-the plan'would bring about conformity with
the air quality improvements required in the SIP. If it does not
bring about the desired improvements, then either the plan or
the SIP must be revised. If the metropolitan transportation plan
does conform, the projects in the plan can be inserted into the
3-year program of priority projects known as the TIP. No
project outside:the metropolitan plan canbe added to the TIP.

Even if an access project is not expected to use Federa
highway or trandt funds, certain provisions of the
transportation conformity:rule may apply to the project. All
“regionaly significant non-Federal projects’ (i.e.,any facility
serving major activity centers and other regiona needs) must
be included-in the regional emission analysisfor a
trangportation plan or TIP (40 CFR 93.103/40 CFR 5 1.452). In
addition, no agency that receives Federa highway or transit
funds may approve a regionaly significant highway or transit
project, regardless of the funding source, unless it comes from
a conforming plan and TIP, is in the regional emission analysis

Figure 2.3-3. Transportation Conformity Process’
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supporting the currently conforming TIP, or meets other tests
(40 CFR 93.129/40 CFR 51.450).

It is important to note that at this early stage of project
definition and development, the candidate project may not be
defined to the level of design concept and scope necessary-to
understand its particular impact on regiona emissions. (Design
concept refers to the nature of the facility, such as a freeway or
rail line, while scope refers to the number of lanes or tracks).

If the required MIS for the candidate project is not completed,
the metropolitan transportation plan can proceed with a “place-
keeper” element that can take two forms. The plan can contain
a “best guess’ of the outcome of the MIS or the no-build case
for the candidate project. After the MIS has defined the design
concept and scope for the project, the plan must again be
examined for conformity, in order for the candidate project to
be carried into the TIP.

Assuming that the plan achieved conformity status with the
SIP, the selected projects of the TIP are now examined for their
collective impact on conformity with the requirements of the
SIP. As shown in the middle third of figure 2.3-3, if the TIP is
found not to conform, changes must be made in the TIP, the
plan or the SIP to achieve conformity.

As the TIP-approved project continues its project-based EIS,
the third check for conformity occurs, as shown in the bottom
third of figure 2.3-3. By this time, the proposed aternative
within the established design concept and scope has been
selected, and the project has sufficient detail to forecast its

impact on-relevant intersections and “hot spots for carbon
monoxide. With these data, the project itself is tested for its
conformity with the requirements of the SIP.

Determining Conformity r the General Conformitv

The process summarized in figure 2.3-3 is required for those
projects funded through the various sources available to finance
highway and transit improvements. Funding action involving
the FAA, on the other hand, is covered under the “generd
conformity regulations’ that cover most other Federa
expenditures. As the final rule notes, “the general -conformity
rule covers all other Federal actions, including those associated
with railroads, airports, and ports.”*® In overall intent, the.
process is similar. In order to be found in conformity with the
SIP, a given project, such:as a new airport parking garage, must
be found not to cause a new violation, worsen existing
violations, or dow down the schedule for attainment
established in the SIP.

It is important to understand the type of air quality impact that
an airport may be required to examine. The EPA has made it
clear that the general conformity rule will cover new emissions,
both direct and indirect, that are reasonably foreseeable, that
FAA can practicably control, and over which the FAA will
maintain control through a continuing program responsibility.
Airports should check with the appropriate FAA Airport
Digtrict Office to determine the need for determining air quality
impact under the generd conformity rule.




This clarification has considerable impact on the study of
access to intermodal facilities and to airports specificaly. The
regulation establishes that when an airport operator intends to
spend Federd funds on a project within the boundaries of the
arport, the air pollution emission impact experienced off the
facility should be documented to the standards required by the
SIP. In short, this means that airport operators should become
involved in the development of mitigation measures that
minimize the growth of SOV travel, (i.e, the list of policy
options that is the focus of the CMS). For the airport operator,
the general conformity determination may require examination
of the air quality implications of the proposed investment in
two stuations. First, general conformity determination may be
necessary for investments affecting patterns of ground access
directly, such as the investment in a new or widened airport
access road on arport property. Second, conformity
determination may be necessary when seeking Federal funds
for arport improvements not primarily associated with access,
but which, for one reason or another, increase the number of
vehicles coming to the airport. In both stuations, the airport

* operator shold become a partner in the development of the ~

region's CMS-and other actions ‘to'bring the ‘region into
attainment status for air quality.

Federal Fundl ng Under the General Confonmtv gglgtlgng”

An alrport operator who mtends to spend alrport PFC funds on
a project to improve ground access within the borders of the
arport must follow the procedures defmed for general
conformity determination. However, the generd regulations
dlow for the transportation investment to use procedures
established under the transportation regulations if the
proponent succeeds in having the MPO place the project on the
metropolitan transportation plan. If it is included in the plan,
the project can attain approvals under the process described in
figure 2.3-3.

At local discretion, the airport operator can proceed under the
provisions of the generd conformity regulations, which require
that more work is done by the proponent and less by the MPO
process. The advantages of this option stem from the fact that
the proponent can proceed independently of the MPO and its
cycle of SIP approvals and revisions. However, the subject of
arport ground access usualy involves considerable
intervention off the airport property and will, by its nature,
require assertive cooperation and coordination with the State
and MPO planners. Given these considerations, the adoption
of the transportation conformity regulations for programs of
airport access improvements often represents the most prudent
and cautious approach to conformity determination.
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Further, because an airport access improvement is likely to be
subject to the non-Federal project requirements of the
transportation rule, it must be included in a regiona
transportation emission anadysis. This aso argues for using the
MPO process for completing conformity. Another argument
for using the MPO process is that, through that process, airport
access improvements can be coordinated with other agencies
and operators.
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PERFORMANCE MEASURES

31 The Logic of Performance Measurement .

It is a characteristic of the planning. process mandated by
ISTEA that the rules for program monitoring and evauation be
established early in the cycle..,-The planner is asked to
detennmefat an early juncture what. measures of performance
and effectiveness will be used in: the program of monitoring
and evaluation. Itis particularly- important that the key issues
for monitoring be. well established and agreed upon before
major;, and possibly expenswe data collection efforts are

begun

Th1s chapter of the guide has been prepared to help local
planners and administrators develop gdals, objectives, and
performance measurements that are relevant to&e needs of the
local community. Efforts a developing performance measures
in Oregon and Boston are summarized in this section. Chapter
3 ends with a proposed basic list of areas for performance
evaluation by those just starting the process of ISTEA-based
planning for airport:access improvements.

In this guide, the concept of performance measurement is
presented for applicationin two different contexts. Firgt,
performance measurement ‘at the. system level is a key concept
in two of the ISTEA-mandated procedures, the CMS and the

IMS, discussed in Chapter 2: In these:two important
procedures, the effectiveness of strategies to improve airport
ground access is examined at a System level. :In any given
State, the statewide IMS might make observations concerning
the characteristics of ground access for 10 separate airports.
Thus, the performance measures used:in Statewide planning
will focus on the overall adequacy of the system, rather than on
the details of any :given: airport.- Often, this region--or -
statewide-oriented process:serves as:an early warning alarm.
that access problems exist; particularly when compared with
the same aggregatelevel observanons for other facilities. '

Detailed programs to dedl Wlth deficiencies observed using the
two management systems (IMS and CMYS) are often developed
at the facility level, which is manage&in most cases by the
airport owner/operator. In many cases, the goals; objectives,
and measures developed and applied at:a regionwide or
statewide scale will have qualitative differences from the goals,
objectives, and measures developed and applied on‘a site-
specific basis. This is because their functions are somewhat
different. In a hypothetical example, queues extending into the
arterial road system might be documented -in a statewide or
regionwide management system. In thé statewide analysis, the
measures might focus on the impact experienced on the State
highway. The measures established'would be appropriate for
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this scale of observation. The airport facility manager, on the
other hand, looking a the same problem, might want to study
curb dwell times or aternative curb management strategies.
This guide has been designed to be of value to both those
responsible for observing the performance of the system a the
statewide or regionwide level and those charged with dedling
with performance at the facility level.

3.2 Examples of Performance Evaluation Measures
From Two States

Oregon IMS Work Program

An excellent example of the kinds of considerations
appropriate a the statewide level is provided in the Oregon
IMS, .one of the most respected management system efforts in
the country. The list of goals, objectives, and.-performance
measures in table 3.2-1 shows a classic formulation of
statewide system-level measures.

Goal:. Accessibility/Availability. To meet the general policy
god of-improving accessibility and availahility, the Oregon
work program defined three specific objectives:

1, Minimize travel time to service. To measure
performance relating to this objective, base case
travel times are collected to major activity centers
or to the mgor connecting highway. After the
creation of aternative strategies and actions for
testing, various strategies are evaluated in terms of
their effects on travel time. In theory, this

performance measure should not be biased toward
any one mode and could be used to measure the
impact of a wide variety ofstrategies, from changes
in regulation of taxicabs to addition of new
transportation facility capacity. The use of this
measure requires the existence of some method of
caculaing change. in door-to-doortimes.~ A fully-
operational network smulation can be used for
developing this measure.

Optimize access for the. disabledfor connecting
services. The issue of Americans with Disability
Act (ADA) compliance within the IMS is a
sensitive one. In genera, the IMS is considered to
be a relatively ineffective mechanism for enforcing
the provisions of the ADA. -However, the field
surveys associated with the IMS represent an
opportunity for recording and assessing the quality
of access for dl persons, including those with
disabilities. In the examination of the qualityof
arport grout& access, the focus- of the analysis
would be more toward the ability to make
connections at the termind facility, rather than with
the architectural details within the facility.

However important these details may be, there are
more effective mechanisms of enforcement for them
than the system-oriented IMS.

Provide capacity for peak hour loads. The Oregon
system places the observation of level of service
(LOS) and the queuing of vehicles — perhaps the
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most common measures of the quality of arport
access = under the objective of accessibility/
availability. In terms of monitoring, the expedient
of observing the characteristics of queues can be
used; providing it is done in a systematic manner.
LOS observations at the termina area are discussed

in Chapter 5 of'this guide. This measure is oriented

to capacity observations, such as volume to capacity
(VIC), rather than user-based travel times.

performance measure; the Capital ‘cost implications
of candidate Strategies and actions must be noted
and evaluated; Theextent to which this is a
measure of the “performance” of a-system can be
debated. Cost can be viewed as a constraint ‘within
which various levels of performance are examined;
however, if a policy goal of “minimize cost” is
established, then saving expenses can be seen as a
measurable level of performance.

Goal: Connectivity Between Modes. To cary out the
general policy goal of improving connectivity between modes,
the Oregon program established three specific objectives:

Goal: Affordability/Cost Minimization. To carry out the
generd goa of improving affordability in arport ground
access, the Oregon program called for two specific objectives:

Minimize external and direct social costs. The
external costs of airport ground access should be
carefully broken out from the externa costs of the
arport operation itself. Thus, the burden of noise
from airplanes experienced by a neighboring
community would not be included in an IMS, while
the burden of increased noise and pollution
stemming from airport-generated traffic in a
community would be appropriate for inclusion in
the IMS. Measurements. here include the classic
issues for roadway external impact, i.e., ar, noise,
community disruption, impact on historic sites, and
the like. Under this objective, the Oregon work
program aso makes reference to subsidization —
are the costs of airport ground services being borne
by groups other than airport users?

Minimize capital costs. Under this potential

1.

Connect major routes to local modes. The quaity
of connection between modes is the ‘major focus of
attention of the IMS. To measure this aspect of’
quality, a useful surrogate is'the wait ‘time (or
layover time) between modes.. The schedules of the
connecting carriers can be used to build the base
case data description. For example, service to a
given town center by limousine might be every 2
hours in the base case and every 70 minutes in the
proposed candidate, strategy. A logica composite
would look at service intervals for al modes
combined. Thus, combining scheduled bus service
and airport limousines, the town recelved service
every 90 minutes.
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. collection would be a subjective review of the
available public information mechanisms, including
the mﬁoﬁ ow &mﬁc&_ob of moraaz_om |

Goal: m._on_vm:@ .H,o S_EaBnR Eo vo__o% mom_ o».
maximizing mscc:é for the users of w:.wo:m in OnomoP Ea
work vncmsg aam:oa two ognoﬁﬁm.

1o o Q.%@. :8&& QBR% 8\%& %65 Sw n:ﬁcl O:a
. of the most basic omamo:om of data to collect in Qo
.we& of w:ﬁon access is the existence, on__mow of

R 60:&9@:9 9@ <¢Q nmﬁ o_oBaE o». %8 8 oo__ooﬁ
‘would be the m_BEo ?.omgoo of various modes,
while the &«w&ﬁ&. of the modes and the quality of
their services would be analyzed at a later step. In-
ma&aou to ccmaQEm the attributes, the program
must also 88& the performance of the mwmaa.;
often B,ommﬁoa in terms of the number of riders:

; ,owoo,mEm ‘higher ooocvmbow vehicle modes. The'
vo&.oggoo of these various modes is m:m@sma
~'most directly by examining their mode shares.
-+ Mode share compared to bo:.m_um_?ooo%ma

- modes is one of the most effective measures om ﬁo

.. performance of the system, in terms of its: -
contribution to: QSw mba :Sm m:mam_om of _&o
o - region.
2. Maximize schedules. In the Oregon transportation
plan, specific service standards are established for

- air service within the State. This measure'is more -
. appropriate for the discussion of a statewide system
~plan than mon_m discussion of ground access.

3. . Provide \wa%&i HOV services to the a:ﬁc:, This
. measure would document frequency of service E& ,
‘is largely overlapped with eatlier measures that
~ observe waiting time. Ao-. E%oﬁw. cBov c@eiog
o mOZMOQm. ; SETRRE TR N . i g

OozooEEm Eo wo_aw mom_m om anmm_sm Bog_a\ Ho__mg_:w. ;
and safety for users of ground access muaaamv 90 Onmmob work
EomBB %ms& 980 ogooaém

Qea— gew._.Q Z&S m®< Bom_am 83@396 S:r m&o
Mobility for non-SOV mode options is best mooﬁsaa& by
overall travel times. ox_uongooa by the user. Surveys of the
actual experiences: of the user: ozo_c&um delays associated with
the: %E.oa-:mo concept) should be undertaken. Other measures
of comparative mobility include ooBuﬁwaﬁw %mo% (these
same data can be expressed as oo§§.§<o average speeds) or
comparative average travel times over a specified distance. In
California, a' Bo_u__& index” has caos created that calculates
(in effect) vehicle speed times. vehicle ooocvm:o% 8,288 an
Samx ow Eo Boc__:w vBSmma _u% a m:ab ».mo___@

ﬁes_ Wa__»_:_:% MBEoé ou.Eso co_.mogw:on for
connecting mode. It is important to document the extent to
which service providers: moamzw produce services on time,
particularly when the user may be waiting outside at the curb

area. Collecting Eomo data requires some level of self-
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With the passage of the Clean Air Act, it was necessary to
examine all the policy options available to control the growth
of VMT to Logan Airport. It became clear to vo:ow makers
that not only was it EGQ,SR to examine the percentage of
passengers ooBEm by nonauto modes, but also to. examine
significant variations within the auto mode. Early in. Ea 1990s,
Massport policy g&wmﬁm %35%& anew tool based on a very:
robust performance measure. Table 3.2-2 shows the
relationship between B&on mode choices and the actual
number of vehicle trips using the roadways near Eo Eéo:
Table 3.2-2 mwoim,wma oxmBﬁ_ov that in the common

, ?ow:c\&obom, mode, 1.29 vehicle trips are mono_.mﬁm me. each
one-way air passenger trip. For :6 &.Eo\we.w Bcaa, only .74
<o_ﬁo_o :,.Gm are abonwﬁa von air vmmmgmon 5@

F a nom_oz 2&- w_mb_moma QQS >=. >Q wnmEB@B E.oEaBmv
planners must expect to use a full o&o&mﬁg of regional VMT
orm:mo as a principal vo_.mogm:oo measure for the evaluation
of Eé aoa. m:mam_om, m:n »o:omm Eaﬂ, Szmama&g.

.;o use cm Bm_osm_ SS._, aoom 5<o_<a woéoa@. a 353.&% :
cumbersome process of modeling to rm<a much <m:&€
Massport policy gm_%ma were seeking a shortcut measure with
which to rapidly review a wide variety: of policy options. The
most effective of these quick-turnaround methods is the

use of the basic performance ‘,Bammﬁae%w&m trips per -
passenger trip. In nzm,iboéaﬁ a<&=mﬁo= .Eﬁroa,_ any
policy action that has the effect of moving the passenger to a
lower ranking on the levels shown in table 3.2-2 is considered
to be positive. Any policy action that has the effect of moving
the passenger up the list is considered to be negative. In the

29.5 of mmé_o?sm SEaBoaw_, EwE::m 8%:5—6% this
method is exemplary in that it is “modally blind” and can be
applied to a wide variety of _uomm:u_a policy Eﬁéobmgm.,

,-.»Ea 3. N.N 03.:5 >a8mu <a_=a_a
; .—,..-em Per Air w»mugmﬁ.. Trip®

Rental Car ; 6

Goo?S-UoQ. mrzn_a w w

mor&c_oa w& i o _o
-0

>b E<om§aa ina 8: g: mwo___? mon axmBEo oms vn_, o
ooBv.&am §9 the »: anb om a vmqum ?._oEm vo__ovw cmEm ,
the same metric of evaluation. Wi , ria
elasticity factors, co__ow ovnoum Em_n w:oBE 8 E.Em mvo& ,
change in travel behavior in the private auto mode canbe
ooBuwn& with options that attempt to move 50 wmmmgmau
away from private to vccro modes.

The voro% Eﬁrowﬁ_gm of Ea mmS in SEo u M-w are extremely
important. The data m:oi that Sm:gosm Bonm_ owo_oom in EQV
auto Bomo Eam» vo umn of a ooBﬁH&aano mooamm mz.&omwv in
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areas served. Itis common to call for a-“parkway.”
For those American airports with dedicated right-of-
- way transit, this category would include a review of
i 90 cos&mosm of ?H. mmoEQ,

Qwe&&. \cx \AQ\.@% >m§. the basic characteristics
of the connecting links are observed, the next
‘question concerns the Qama:om of a variety of
‘modes to provide mﬂ.Soom Is there taxi service? Is
there guaranteed taxi service for each airplane

- arrival?: Are there rental omao Is v&nmﬁmb access
- .-good? Canthe facility be accessed: by bicycle? Are
~there limousines? Is there connection to the local
SR ¢ ;vs_u:o a.ws%o:mao: system, e.g., alocal bus?_
" Before the issues of quality of service and use of

m%mz:o modes are raised, this inventory of options
can be very am.ooaﬁ in m:w_vﬁzm aamo_go_om

Quality of Non-SOV Service Options. Having
undertaken the inventory of ground access service
options, the next questions concern the adequacy of
those services. Are limousines available to major
destinations every hour or less? Are shared-ride

~ services available with less than a half-hour wait to
form the group? Do taxi regulations insist on clean,
well-maintained vehicles? Do illegal operators
form a threat to public safety?

Mode Split to Non-SOV Service Options. Over
time, the quickest and most statistically relevant
manner in which to observe the success or failure of

airport access services, as part of H.om_osw_
transportation policy is careful tracking of the mode

‘splits for all access modes. This implies the

implementation of a regular program of surveying
— every 2 or 5 years, for example. The survey can
then be E&&aa by anecdotal observation of

- changes in volumes of any particular mode;

however, it is essential that a systematic effort be

* -undertaken on a predefined interval to have a
, mﬁawsomzw <m_a gm_m mou. owmozmnoa

o A:. @:&5\063%%83 wﬁa\ ﬁsaxa&m:z&& e\

Access. For airports: located in areas found to be in

- nonattainment of Clean Air Act ooE_u_SsoP the
‘simple observation om modes used may not be
- adequate to support necessary aoozBosS:o: and
. analysis: Performance E&oom Bmw need to be
-0 created that record the moE& ooocwmno% of airport

users for each Bommu as well as E&Bmmg
measures of the air-pollution-generating
characteristics of the vehicle itself. Thus, a 40-
passenger bus carrying 5 persons may show voonﬂ
performance that an 8-passenger van carrying 4
passengers. Also, the monitoring system should
pay particular attention to the problem of
pickup/dropoff trips, which have exceptionally
negative VMT implications. The level of detail
required for this analysis will be determined in the
environmental scoping process with the relevant air
quality agencies; attention should be directed to the
use of cost-effective surrogates to the full-scale air

—
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. .H»Ea 33-1. Performance ,ga,mmcwmw&_?n,ﬁw&ws Level: >m8~.:6 r.m» ,,

Quality of service on access

LOS

mowmog_ Qsm._o oo_Ea

facility V/C crowding conditions on transit, if relevant Seasonal ridership 8::3
= B Ce ,,wwm_oc%wc&%s
Condition of access facility | Structural condition . 3 WZwEa:..Eoo _.82%

Design standards ‘Field examinations .
| Ride quality | |
mwmmabo‘oo». choices for ground Z:Ecmwom_:&am. cw »._Eomou,&, category 1 wa_o&:nm .
-access . ST | Operating mm_.ooBoam
| ’ , Permits, etc.
. ,O_w»:@ ;,o».. non-SOV ,maimonm : | Eowntww.m ,me,_.anme.um
2 . , | Waiting times User surveys
‘Vehicle cleanliness .- Application of service mﬁuaw&m
,o:%q

K&o %E, to :c:-w0,< modes

?838@0 of total ano: users gaining access to
airport via %E.oa.:% services

‘User w_ﬁawm. :3&& with ,Boam.%a&mo ridership reports

Role in air quality, congestion

‘Total VMT from airport ground access

Trip length data, by mode

I

45

| relief strategies | Surrogate calculations for total emissions Emissions, by mode
Public safety Statistically valid patterns Police 38&«
Community concerns Accident statistics
Public information, information >%n=mow.cw mmwum Canvass of facilities
systems, community acceptance | Public information on modes Inventory of services available
: Community involvement
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HAPTER 4

'DATA COLLECTION AND SURVEYS

41  Establishing Data Needs

This chapter describes techniques available to obtain data
related to different airport ground access goals, objectives, and
performance measures. Airport access data could includea
base-year inventory consisting of surveys of physical and
operational characteristics of intermodal facilities and systems
based on performance measures. Additionally, access data may
include the number of arriving passengers, number of vehicles
entering on-airport parking lots, and number of persons using
transit and other modes of travel to the airport. Data oo__moaou
is just one of several steps in conducting an airport survey, -
shown in figure 4.1-1. In addition to airport access surveys,
these steps can be used for other types of surveys, including
traffic studies and employee surveys. Figure 4.1-1 shows that
the first step in creating an airport access study is to define
study objectives. This step was discussed in Chapter 2 of this
guide. The remaining steps, identify data requirements, select
survey strategy, select data collection techniques, prepare
survey specifications and conduct survey, and summarize post-
survey findings, are discussed in the following sections of this
chapter. Additional information on the survey selection
process can be found in the FHWA Airport Travel Survey
Manual.!

Step 1

Step 3

Step 5

- Figure 4.1-1. msum in Creation o». >5==A >o8uw

Step2 |  Identify Data Requirements

‘Step 4

 Define Study Objectives

[E——

Select Data Collection Techniques

: wnovu_.o Survey mvoo-mossoaa and
_ Oonm__o» mEéow

Summarize Post-Survey Findings -

- Survey
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§1
1. Minimize travel time. Travel times between selected points by different access |
; modes
‘Extent of vehicle queuing and overall system delay

Provide peak capacity.

LOS at peak periods

Improve access and transfer ca»saa:
Boaom.

Parking spaces per ugmoams.
Loading area per passenger.

} Time and distance of transfer cogog Bonom uamm 9»:

X feet and X minutes

. Connect major routes to local modes.

Service availability and layover times between modes

Improve on-time performance at
terminals.

Percent of surface transport a%wnﬁam osaao of

15-minute uovo%_o

Improve modal choices for ,uo:.m0<
users. .

k><&_mcm=€ of w_.cEa access ovmo,nu |

Provide convenient transit.

><w=w§__q of remote 58..5&& co_sgm, aa,_cmmwmn
support -

Promote information on available
services.

Level om Emcazw:c: n_mwaBS»soa wcc.; alternative .
options

Provide frequent HOV service.

| z:scon of round trips per service per day

Make HOV services competitive with Ratio of travel times
Reduce accidents. Number of accidents

Accidents per vummnsms_. mile
Number of conflict points
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There are generally three broad types of surveys and studies
that can be conducted: traffic, passenger, and special purpose.
These different types of mEéo%m and studies are discussed in-
this section.

Traffic Studies

Basic traffic studies are used to collect data related to traffic
conditions, patterns, movement, characteristics, trends, etc.,
and are performed to gather information on the physical -
characteristics and movement patterns of the airport ground
access system. These studies may provide data on specific
m:.von access issues, such as congestion at curbside caused by
taxi backups, or number of cars that enter a parking facility and
mﬁammacoa m&m% caused by backups at the entrance and exit .
booths. Traffic studies may also be conducted to assess the
overall congestion and flow of the airport road network or any
number of traffic-related issues. Traffic data may be needed in
addition to passenger and employee data to provide a
comprehensive study of traffic and j wmmmosmﬂ n.g% and
characteristics of airports. :

Several types of traffic studies that can be ﬁaa_i analyze
airport ground access performance are briefly discussed below.
A more thorough discussion of traffic studies can be found in
the Institute of Transportation Engineers (ITE’s) Manual of
Transportation Engineering Studies.

Volume studies can be manual or automatic tabulations of
objects, people, or occurrences. These could include, for
example, the number of vehicle turning movements at entrance

and exit points to an airport or different classifications of
ground access modes serving an airport. The data collection
period may vary depending on the type of data to be collected,
and may range from hours to days, weeks, or even months.
Further information on volume studies may be obtained maoB
Chapter 2 of Eo ITE Manual.

Travel time and delay studies measure the performance of the -
road network. Travel time and delay studies can be performed
to determine the quality of traffic flow within the airport access
road network. For example, travel time studies may be used to
determine how long it takes to get from the entrance to the exit
of the airport terminal frontage road. The longer it takes, the
more congestion the network is experiencing. These studies
may be used for any form of ground access and' may be -
particularly useful in tracking how long it takes HOV modes,
such as an on-airport shuttle van, to make a complete loop
through the curbside areas. The different types of travel time
and delay studies are: moving vehicle, license plate, direct
observation, and interview studies, each using different
techniques. Further information on travel time and delay
studies may be obtained from Chapter 4 of the ITE Manual.

An example of a license plate travel time and delay study
dealing with airport access was a study conducted at a major
domestic airport. License plate numbers were recorded as taxis
entered and exited the taxi parking structure (TPS) to determine
their dwell times in the TPS facility. This critical data element
was needed to evaluate options for changing the operation
and/or capacity of the facility.
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access plan that would decrease the use of SOV to the airport.
This information was determined by collecting data on the
number of resident and visitor travelers using the airport and
their methods of arrival to the airport, as well as other data, to
estimate the current and future enplanements at the airport.*
Further information on airport passenger surveys may be
obtained from the FHWA Airport Travel Survey Manual and
the more %8:& &mozmmmon later in this chapter.

mvaa_»_.m:-..wema mEaév,m

Qmsms.:& mb% aﬁm om mﬁ.ﬁw or ma% Eﬁ is boﬁ :&.mo- 9. air-
passenger-related can be categorized as “special purpose.” -
These studies can be conducted for many purposes. For

example, a special-purpose survey was conducted for a major -

- . domestic airport dealing with congestion caused by taxis. Taxi
- system managers and ground transportation managers from
.+ other large airports with high taxi use were interviewed to -

asoertain how their w:.vonm ‘dealt with taxi issues, such as
permits, parking, queuing, and overall management. This
survey provided information useful for developing a taxi

management system for the airport with the problem.*

: MSEQQ« Surveys

Another example of a special-purpose survey is an employee
survey, which can be conducted at an airport to capture
demographic characteristics and commuting patterns of those
who work for a specific employer (such as an airline) or within
an airport itself. These surveys determine origins and
destinations of employees, modes of travel taken to and from
work, and other relevant employee information. Similar to

passenger survey results, employee survey results can be useful
in planning for future ground access, and airline mbm mEuon
facility _Bvaoéaoam and services.

45  Survey Uau_ns Awgc H:SV

During this phase of the survey process, 90 survey typetobe
used for collection of travel data is selected, 8& the mszo%
questions to be asked are aoﬁ_.BSom

,—,_.san m::_.ou

This section _u:am% anmoa_uam _goé Ea different #&,.mo mﬁc&nm
are conducted. Detailed discussions of how to conduct traffic -
studies are provided in the ITE Manual. The different aﬁow of
traffic studies are typically conducted in one of two ways.

Most often, data collection for traffic studies E<o_<om ooE:Bm,
either manually or by an automatic counter; the number of -
vehicles, persons, or other data elements being studied.

Manual methods of data collection may vary somewhat, but
most rely on a voaon s observations. Automatic methods of

data collection require the use of counting equipment, such as

Egm or sensors, which do the actual ooE:Em

Volume studies may be performed QEQ. B&Ew:% or
automatically. Manual counting requires observation at the
vantage point where all traffic activity at the study site can be
seen clearly. Automatic counting, on the other hand, relies on
specialized equipment to do the actual counting, while
personnel are required to install and retrieve the equipment and
download the data from the counter to the computer.
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possibility of interview bias and Eo high cost per sample
8:88& in oovahmos to other data oozmo:oz 8&5:?8

Self- A&SNE&Q.& ?@QS& ba&.&ﬁm& E& O&E&m& in
N\E&:w .AES.

This mso%,ﬁoora@m is a self-administered questionnaire that
is distributed to respondents in the waiting area before boarding
an airplane. Wamvo_&gﬁ are handed a questionnaire to _uo
ooBEoﬁoa and survey personnel collect completed
“questionnaires after a reasonable time period. For mdm
technique to be applied successfully, the respondent must riot -
be pressed for time and the questionnaire must be simple, in the
‘sense that questions may be easily understood by respondents.
‘It is also.important that at the time of completing the
questionnaire, the respondent knows the answers to questions
asked, rather than having to guess, predict, or estimate his or
59, responses.

,.m.&\ Administered Method — ba:.&:&& S\i Qeamoé&
9&0&.& m:ﬁwﬁ&.

distributing and collecting the survey and answering mb%
questions that respondents might have.

.ﬁa&&a&« E«%B&

A moE._& survey 8&5_@@ isa ma_m.mgmﬁ.& questionnaire
that is distributed to respondents to be filled out and mailed
back to the survey office. This technique is most applicable
when the respondent will not be able to answer certain:
questions until leaving the airport. The success of this
technique is highly dependent on the use of a mS%_a ‘readily -
understood questionnaire. The azamaogmnom are pre-. .
addressed and have prepaid postage to make it easy for
respondents to mail them back. Even so, this method generally
has the worst response rate, because completionand return of
the questionnaire is voluntary.

Because the majority of surveys take place on airport property,
it is absolutely imperative that permission to conduct the
cmmmasmnn surveys be granted by airport and airline ;

, memmaaaa Ttis m_mo important that all airline personnel be

~made aware of the survey, so they can E.oﬁmn help in E&nsm

This ﬂoog_aco w_mo uses a mo_m.w&ﬁémﬁmoa nzomﬂogm:,o, but
one that is distributed to passengers once :5% have boarded the -
airplane. This is similar to the previous type in that the -
respondents answer the survey questions at their own pace.

The obvious difference is that this method distributes surveys
while in flight, as opposed to in the preboarding area. A survey
distributed g this method can be longer, because the passenger
is “captive” and has more time to fill it out. It is important to
have a high level of cooperation from the airline to conduct this
type of survey, because airline personnel will be responsible for

passengers aware of the need to respond to the survey. For
example, during the Washington-Baltimore Regional Air
Survey, survey personnel distributed surveys to respondents

and airline personnel made periodic announcements over the

intercom to ask Bmvc:aaam» to ro:u d% EEQ@&S@ in the
surveys.
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Once all the variables to be gathered by survey are listed, the
questions must be formulated to measure them. Every azmmmg
should include a null option, because ambiguity will arise if the
respondents do not answer and a nonanswer can be 58_.923

. to mean moBomzsm different from a null option. Questions
mrocE always be worded clearly and an_mog forgoing vague
terms in favor of muoo_mo Each question on the questionnaire
should be EE&Q& ga each n:omcogmﬁn mroc_a have a
serial EE&Q :

O_cw&-@:&& omﬁmo:ow_ a:omaosm §= mgmam:% mog the

bulk of the ncmmaosbm:a and checkoff boxes Emﬁ guide
“answers into distinct omﬂomonom are ma:a&:% the norm, because
they are easier to interpret in analysis. It is important that
~categories do not overlap to minimize va_mEQ If a survey is
“to be filled out by a 3@385896 of a group, it is helpful to

ask the number of people in the group and to askthe
nmvaomoamﬁio to fill out mocmamﬁo surveys if any of Eo other
group members’ answers would &m.aa from the group

8?80:896 s. Open- ona& —or :m:.E.Qo-Em:ws
-answers should be kept to a minimum. It is _56_..:_ to label

different sections as they relate to different types of azomaoum

e.g., “about your journey to the airport” or mcoﬁ yourself.”

In any of these questions, it is important to define “people” in
terms of age. Are children included? Are infants? If not, what
are the cutoff points? It is also important that the tenses of the
verbs in the questions are correct for all respondents; otherwise,
there may be considerable confusion. This ﬁcw:w means that
separate nzomsonbm:om must be Eaﬁﬁoa for arriving and
aouwn_zm passengers.

Cbmadog.mm answers mvos_m be solicited only if mESEG mm in
cases where the 956%8 feels the response will be biased if
w:oB&Ea answers in checkbox form are provided. Along
these same lines, if a list of items is provided on an attitudinal
question, the order of the list should be reversed on oso-rm:. of
the surveys to help Q_E_Ewa any bias that n:mE be introduced
by always having Eo :oBm %comu in the same o&aa

In general, all that is :amaom in azamag mom_m: is \&oamrﬁ?w
analysis of the different 58638303 that people may make
of the required responses. Pretesting the msomsogm:a ona.
variety of people with different interpretive skills is the Boﬁ
effective way of wSmEm and eliminating mnganm S
Pretesting several times is @mmgam_ even though at first sight it
may seem unnecessary. All survey acmmaoggnmv vmgoam&%
the mail-back type, must include a brief aamo:go: of the aims
and authorship of the survey. It is important that this
introduction be neutral, so that it will not bias Eo nomvoaoa
Particular attention should co paid to the _mv,oﬁ and spacing to
make it m&wcaﬁ to the B%ozaga Itis vmn_oz_m&w
important to add serial numbers, because the cards must be
sorted during mbw_%m_m and because Eow are 9.58_ for
%8_358@ Ea %?.ovnma axvmbm_oz mmoaonm. ;

To reduce the occurrence of mﬁéaw c_um : is 5@9.33 to :
select a large enough sample that So:&am both air travelers and
visitors accompanying them. Itis also important that woﬁ. peak
and nonpeak periods aE.Em the week and weekend are
sampled, because trip purposes differ during these times. The
survey should occur over a period of several days, so that a
random sample of a_m_am each day can be surveyed Ea not the
same flights each a@
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Precise determination of the expansion factors is important.
Expansion factors of an air passenger survey in which samples
are selected from: certain flights over a period of several days or
weeks might be determined by hourly periods, based on a
comparison of the number of survey records collected and total
air passenger originations at the airport during these hourly
periods. An alternative expansion technique would be to
aggregate samples for days representing midweek conditions
and for days representing weekend or holiday conditions. A set
of hourly expansion factors could then be based on the -
comparison of the survey records obtained and total passenger
movements by hourly period in each of these two major
categories. This expansion technique assumes that travel
patterns are similar for each of the midweek days of the survey
period and for weekends or holidays, with significant
differences between the two categories.

Another method of expanding survey results to obtain an -
estimate of airport use is by flight rather than by passenger.
This was the chosen method for expansion of survey results
from a survey conducted at a small international airport.> The
survey responses for each flight were factored by total .
boardings for each flight to represent all passengers on a
surveyed flight. The total number of passengers on a flight was
divided by the number of surveys actually completed by
passengers on that flight. In this way, boarding factors specific
to each flight were applied to each survey response.

A common use of the findings of an air passenger survey is to
estimate the use of various ground transportation modes.
Results may be validated by comparing these findings to
grouped counts. For example, the number of persons arriving
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“Table 4.6-1. Typical Survey H»c:.»manwg Population Categories

L. ModebyO-D =~ | 1. ModebyO-D by day 1. Mode by O-D by day 1. Modeby O-D by dry |1 Mode S,o.c by day
2. Mode by time |2 Mode by s,.am by day 2. Mode 3 time by a,uwm 2. Zo% 3 time 5 m@ N , ;ano. 3 :Bn cw. a&w
- 3. Zoao ww‘mom_.ogosogmn. ; , u“ o ;Zomo by m.%monoonoimo 3 Zoao 5 moeonoozoa_n 3. Zoao 5 u ,; ,Zo.ao by moo_ooconoa_o,
- characteristics - characteristics S o__w_.»cﬂo:m:nm " socioeconomic orwaoana_nm i
SRR i R _characteristics ,
Mode by employee 4. Mode by lead time 4. Mode by lead time Mode by lead time 4. Mode by %a%a by day
classification e . G Ee e
, mvno_mo an_csw area cmaa;w 5. Zoaa by. =m<o_.3_aoa; 5. Mode by travel-related 5.. Modeby. vmmmn:mo_. s 5. 3680,3 nanvx a@
, V e i visitors , . visitors trip purpose ‘ i
S Zm&ww use of R:E:»_, . m Zonnc% trip %Bmoz‘, 1 6.~ Mode by trip duration . - Zoan by vwmma:moa s
o roadways. .. _ o
-Midday use ,om terminal T z_omo.g group size 7. . Mode by group size
.. Mode by bags checked 8. .- Mode 3 bags checked
9. 55.&,%0; Hom_.nz_mﬁmma by | 9. Intra-airport o_ncc_a_o: g
time S time
10. 581_3 gmmoa cw O.U ,_o.; Interline qgmmoa cw O -D
by mode by mode
11, Interline transfers by lead 11. Interline transfers by lead
time time
12, - Purpose by time by day
13. ' Interline transfers by
purpose
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Existing data sources Bmw also be 8& to identify &:wm in
mode choice. For example, vmnc:m lot receipts, bus line
revenues, rental car transactions, and similar data sources.
describing the use of %wo&o modes may be vono&om:%
tabulated to identify increase or aoo_Smm in patronage of the
various modes. Periodic summaries of information of this
888 are o&_zmzq submitted to HEEE 8& azwmﬂ-vzw__o
mmoso_mm. ;

It Bm% _uo booawm&.w to mcvv_maaﬁ 5@ Ewogmag m<m__mEo
from existing data sources with oocam 8& ovmﬁémao:m or
,uomm_E% with _5:8@ §<n_ mE.<o<m in aﬁ event of EmEmomE
changes in w:.von woaSamm or grotind a.m:mvonmao: services
provided. Changes in airport activities might include the
inauguration of service by an airline not previously operating at
the airport, expansion of operations for individual airlines, or
establishment of commercial activities not directly related to
-airlines. mumEmoma changes in mnoﬁa transportation service -
‘might include the major expansion or relocation of airport -
visitor or. 93&860 parking areas, establishment or oxvmbm_g ,
of a shuttle service, extension of regional rapid transit services
to the m:.von or oxcmsm_ob or reduction of nomc_ma_w moromz_&
bus services.

Oogﬁ or ocmo,?wmonm might be necessary to identify changes -
in peaking characteristics. Existing data sources cannot -
ordinarily be stratified in sufficient detail to describe peaking
by time of day, although seasonal variations in traffic demands
may be derived from these data sources. Counts or ;
observations may also be required to monitor LOS. For
example, periodic maximum load point counts might be made

for intra-airport shuttle services or regularly scheduled bus or
rapid transit services to determine the need for schedule
adjustments. The LOS may also be described in terms of travel
time along terminal roadways or service time at points of
entrance to or exit from parking facilities. Travel times and
service times could be determined by periodic observation at
critical points of the various ».wQ_an aE.Bm vonoam of peak
traffic flows.

48 HEE@S m:.da%m

These mﬁﬁwm are ooacoﬁoa m:E_mnq 8 air ummmgman &:&amw
yet the questions are designed to gather different data to meet
different needs. A survey of airport oBEo%amm could be
conducted to gather data on commuting and travel patterns of
employees who work at the airport, making sure to mouma&a
ground workers from flight crews, because Sa:. io_.w
mcr&&mm and #96_ umszm &m.ﬂ. R N

va_owaa surveys may be cobnzoﬁoa to %8355 Sw& _Eam
of transit enhancements may be warranted and to analyze the
impact of different transit alternatives. Data collected for this
type of study include origin (home address in enough detail to
permit coding), destination, hours of employment, and mode of
transportation to work. Because airports are staffed 24 hours a
day, some personnel are required to work nonstandard hours,
and this needs to be taken into consideration when analyzing
survey data.

Q&ro_.msm an appropriate employee sample is less affected by
daily changes in volumes than gathering an air passenger
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4.10 Ue s s.a ccs.a

Generally, there are gom of thumb that are 8&.& for different
types of studies and surveys. Paying attention to these do’s and
mobra may B&S a difference in the success of a survey.

3.&3.«. .m.E&&.

wn%mamsonm mroﬁ_a mﬁn <§E a review of Ea
purpose of the study and the type of count to be
performed, count period and time intervals required,
and information about the site (e. m volume levels,

‘signal 8:5@

Oc%?aa Bzﬁ vom_sob aﬁBmame so their lines of
sight are not blocked by trucks or buses and so they
can clearly see the traffic they are counting. They
must also be located away from traffic flow,
however, both for safety and to avoid &m:moﬁsm

,,&.:68

Using video cameras for counting is expensive, and
setting up, recording, and viewing require more
time and labor than other methods. Do not count -
with video unless extreme accuracy is :maa& or the
recording will be reused.

For ».E.&o_. 8@858 see ow%a_, w of the ITE
Manual.

Travel Time and Delay

Observers must be sensitive to changes in traffic or
environmental conditions. Speeds may vary during
a peak period; therefore, it may be necessary to
conduct separate travel time and delay studies for
different portions of the peak period. -

moH ?:rnn 8?8:8 see Chapter 3 om Eo ITE
Manual.

Inventories

Effective inventories have a clearly stated purpose,
provide useful and needed information, are easy to
access and pull mzmca:mmou from, and are easy to

maintain with a minimal mm.on and cost.

m.on mﬁrﬂ. _.amomonomu see QSEQ, 6 om the ITE

Manual.

Traffic Conflict MS&&

og&aon &meBm should be filled out for proper
documentation.

Observers should be noaoom_om from traffic.

If unusual conditions occur (e.g., construction,

accident), a note should be entered on the record
sheet to document the time and nature of the
condition.

||
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For traffic monitoring and control on airport roadways, there

are technologies currently in use in several major domestic and
international airports. For example, some airports are able to
track bus (remote parking, subway system connection, city)
movements by overhead sensors linked by radio to computers
that advise bus and airport operators of delays or the need for
additional buses. The video detection system (VIDS) at a
major international airport uses a dozen programmed sensors
to monitor traffic buildup at key terminal frontage locations.
With a change of the computer screen, traffic operation staff
are able to monitor conditions. Electronic toll and traffic
management Qwﬂ.;\cv automatic vehicle identification (AVI),
and automatic vehicle location (AVL) technology is being used
to Eo::ou. HOV, taxi and black car, airport van, and rental car
usage.” Other examples of ﬁogo_om_om that aid in future
facility access planning include: permanent counters tied
directly to computers that continuously collect dataand
information from ticket issuing machines ﬁ.:va at exit lanes
to calculate real-time parking lot use, oonmgaw gathering %8
on current oonm:_osm to r&c Em: for future needs.

In wa&:o: to mmS g&%mﬂm ﬁoogo_omw can. _uo ﬁoa mo_, Q»S
collection. For example, a survey of departing air passengers at
a small international airport used a palmtop computer. The
survey questions were programmed into the computer so that as
respondents answered them, their responses could be entered
into the oon&on immediately. Because the level of activity at
the airport is so low (140,000 annual enplanements), this
technology was preferred over distributing surveys or having
the answers written down on a hard copy. The advantage of
using the palmtop computer was that the interviewer could
easily move around to different areas of the airport. Another

advantage was that the data were already entered and could be
downloaded directly to the computer and formatted into a
spreadsheet. This eliminated the time and effort of having to
manually enter the data into a data base. As this technology
improves, it may become more useful for larger airports.

Technology is constantly changing, m:mvno,i@ﬁ more
comprehensive technologies are constantly being developed.
Some new concepts, such as AVI, are currently too expensive

to use solely for data collection purposes. Research is needed

to determine how the technology can be cmaa most oo,ﬁ
om,moaﬁ_% to aosa@ needs.
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HAPTER 5

;._,ngm AND DEMANDS

This chapter ?.oSaom an overview of how to estimate ox_masm
use and future demands for airport access facilities. Key issues
to be considered when interpreting and analyzing available
ground transportation data, such as the data collected using So
survey methods described in Chapter 4, are discuss
techniques, approaches, and rules of thumb 5& can be used 8
determine vehicle mode choice, circulation w»saa_m, ?:,_c:m
,bmaam and traffic volumes are also Eoﬁm& ,

5.1 m._s-:u?m Process
.;o process used 8 aoﬁaEbn wmnoa_m and demands for E%c:
aceess E&SE@ is moEoigﬁ mb&omozm to the process used for

ocBBaBS_ _mba 1S€s ,?Go:m roi Q r, have mo<9.& unique
characteristics. ?%onm generate larger volumes of traffic and
serve several different markets, including passengers,
employees, and visitors. Each of these markets has unique
travel characteristics and may require different facilities and
services to accommodate its mobility needs. For example,
airline passengers will generally travel much further to go to an
airport than people travel to other commercial land uses, while
employee trips to the airport may demonstrate trip length
characteristics similar to those of other commercial facilities.’
In addition, airline passengers will often be dropped off by

moBogo else or use %oem_ airport access m@nﬁoomu such as

: aooa-ﬂo-aoou vans.

e ‘Pmﬁo m 1- H ___cm:ﬁam Ea ma:nmm_ ?.ooamm Eﬁ can ca cmom for

EdSccm ma&amv available traffic data; airline vwmmgmﬁ

. sﬁxﬁ cargo; airport employee, and vehicle survey data; and
" passenger forecasts). The results of these surveys : mba mE&ou.
-~ which are described in Chapter 4, are used to determine

~ existing airport access R&aam and demands. These may
“include the number of trips by different market segments,
which modes people use to.come and go »,SB the airport, what

times they arrive and m%m: from the airport, what routes they
may have used to get to the mEuon their oﬁo&mﬁg cwaoEm on
the airport, and other characteristics. In some cases, airport
surveys and studies may only EoSao Swogwaos about aa
demands placed on different airport access facilities (e.g.,
roadway volumes, travel time and delay, curbside use and
delays, parking use, etc.), while in other cases more
information may be available.

Existing airport patterns and demands can be used to noﬁnabo
how well existing facilities serve access needs, or the LOS

s m—— e
M
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I
e

provided. LOS measures how well roadways operate,
adequacy of parking, availability and use of terminal curbside -
facilities, and how well users of commercial vehicles, public ,
transit, and taxis are being served. The roadway planning
process typically involves demand v/c analyses, weaving -
analyses (i.e., merge/diverge), and assessment of safety
considerations (e.g., sight distances and placement of
crosswalks). Analyses may also be performed to-establish if
adequate high-occupancy services are c&:m?o&a& These
analyses should establish whether air passengers can getto the
- airportina reasonable amount of Ebm from areas that generate
a significant number of airline passengers (e.g., major
commercial, industrial, and office centers) without using an
automobile. While standards exist for determining the
adequacy of some facilities and services, others may require
qualitative ucmmBoa to relate them to m_%o:-%mo_mo mom_m,
o_aaoaém and :no%. :

HEm hOm gm_v@m §= ro_v %85:8 2599. wgnovnmﬁ
mmo___sam and services are being provided and if those that are
provided are operating at an acceptable level. If this
assessment identifies inadequacies, new or enhanced mmo_:sam
and services, described in Chapter 6, can be considered to-
improve the existing quality and quantity of m:.von access
services and facilities. S :
Even m,, ,%o,o&mabm ;hOm is acceptable, airport use will -~ ~
probably grow, and the future adequacy of facilities must be
‘projected. As shown in figure 5.1-1, future airport demands
and patterns can be determined using existing patterns, surveys
and studies of existing conditions, planned and programmed

airport access facilities and services, and future forecasts and
plans. This phase can be accomplished in a variety of ways,-
from fairly simplistic manual methods of analyzing traffic data
to more detailed analyses involving computer modeling.
Demand estimates are prepared based on an analysis of vehicle
mode splits; vehicle occupancies by mode, and volumes mS.
originating and terminating airline passengers, v
meeters/greeters, and airport employees. Traffic wmm_msu_oa
includes careful consideration of vehicle circulation patterns,
E&Ena improvements by airport tenants (e.g., future airline -
ovaamsobm or addition of major oBEov&_oE centersor
maintenance facilities), and airline passenger and employee
characteristics (e.g., high levels of business travelers). Most
airports mmoSH existing patterns to %anéao future cmna.:m,
but some use moaommgm models. If major improvements are -
planned for landside facilities or the mix between business and-
nonbusiness ﬁmmmonmoa will change, then the effect on future
patterns and demands must be estimated. m.,&Ed patterns and
demand estimates will determine the need for different airport
access facilities (e.g., roadways, terminal oﬁgaa mmo:_ﬂamv
vﬁ_csm wmo__aom and 885088_ mQSoamv ,

Future hOm can be %:Bmﬁa using some om Em same
techniques that are used to determine existing LOS. Future
delays and some other measures of LOS cannot be observed;
therefore, LOS must either be simulated or estimated, based on
forecasted demand and capacity. Alternatives should be
considered for improving future conditions, such as those
described in Chapter 6. How well these alternatives satisfy -
airport goals and objectives and estimated future %B&a
should be evaluated. : :

N
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S Table 5.2-1. Mode of Access by Resident Status

Resident | Visitor

wnmm._u-: :

* Visitor

Resident |

Visitor

womao_: ,

# ¥Yisitor

| Visitor

71 32
2 32
4 : 6
gl 4
7 8
1 8

8 | 10

90

1

3

1

O;

39
32
11

7
_. B

S 100

81
i
14

1

3

36

33
13
9

et

54
1
31

.
13

21
18
39

9

*

33
27

1n*

o | 100

100

100

i m, Sc_

1 100

* Includes courtesy vans -

_Table52:2. M

e —

ode of Access to Logan Airport by Residence and ,1,.,_.:.%,% :

T

1 100 | 100
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53 U&S.Emi:m Future Airport Mranamm Patterns and

UoEgnm

Forecasts of future airport access patterns and travel demands
 are required to plan and assess the adequacy of future airport

and Rm_o:& transportation facilities. Forecasts are often used
to evaluate facility requirements, test the E»E_omsosm of
“alternative wo:c% decisions, and establish how well Embm will
~achieve Sm_csm_ and airport goals and ogooﬁém.

.m..cwaomma om E%o: access demands can be estimated using
BmEo% ranging from traditional monaowmﬁam processes (i.e.,
3@ generation, trip distribution, mode mv__r and trip

_wmm_mazga to simpler ﬁoognzom that use rules of thumb,
mbw_om_nm mo<o~ouma mBB oEQ m:.vcnm or factoring of

: Qcmﬂ:m oon&aosw

>m 55 any 099. land use, Ea ?83 access requirements of -
an airport a%osm on the level of activity at the mEuon
‘Estimates must ‘be prepared of the access requirements for each
land use or activity center on the airport: Furthermore, the
access needs of an airport are determined by the requirements
of each type of activity at the airport. Airport access trips can
typically be classified as air passenger trips, employee ch
airport visitor trips (e.g., Boﬁoam\mnooﬁonm or io:..ﬂamwaav
airport tenant trips, and air cargo trips.

Access trips depend on:

® The number of airline passengers

° The number of airport employees

L The number of airport visitors (including well-wishers
and greeters)

° The ,S,_Ezm of air cargo (including air freight and
express and air B&_v.

Future access needs will also be %35.5& by the travel
characteristics of each of these major market mamBoRm Travel
ormnmoanmaom, which cs: be different for each anwoﬁ

; mamBoa include:

®  Number of Enm mgﬂmﬂ&

o Mode used

e v<an_a occupancy

° moE._w. daily, and seasonal w::s_ and a%mnﬁo
: vmaoEm ;

) On-airport wum,omu&%on circulation patterns.

Table 5. 3- 1 summarizes the factors that cosﬂ._gﬁ to the travel
characteristics for each Bﬁ_ﬁ mamaoa wmmmosmou Svm and
visitor trips are aovaaao_: on the number of onm_zmssm and
terminating passengers. The modes the cwmmonmmnm use and
vehicle occupancy depend on the trip purpose, party size, and
availability of alternative modes. Arrival times depend on
flight schedules, and circulation patterns depend on terminal
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available than mon,wvwwm!w data for airport visitors, mBEo%oam,; |

or air cargo shippers. As a result, forecasts of the trips. _
generated by airline passengers are often prepared in more
detail than analyses of trips by the other groups. However,
trips generated by airline passengers may represent less than
half of the trips to and from an airport. During peak commuter
hours, employee-generated traffic can exceed that generated by
airline passengers. Thus, it is desirable but not always feasible,
as described in subsequent sections, to prepare forecasts of the

; _avm mmw&ﬁom by m:ﬁon cmmmommma, visitors, mBEowommv“ and

air cargo operations at a comparable level of detail.

The need mo_,ﬁ ,&Hvon runways and many terminal facilities is_

generally a function of the total number of enplanements and

deplanements at an airport. Enplanements and deplanements
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planning process to estimate person trips and cargo trips to and
from air carrier airports in the region. These trip generation
rates, which are a%gaoa on regional wo_u&maoc msa
oEEO%BnB are mrosB in table 5.3-2.

Table 5.3-2. UWGOQ >=.—53.Wa_§& Trip anz&g
~ Rates”

wmmmgwe. - MoBa.wmmaam,,Zmnim_,.w , ,c‘c:,_m\mnﬂ@. :
Passenger - Non-Home Based, Nonwork | 0.0214/Employee
,o%?mma?wg,&, Nonwork ,,,,o; 0029/Person
099. Zo:.moBa.wmmaP Zc:icnw occ.\u\maﬁowaa,
chuowoa moBo-wwmmF ¢<Q._n B _Am\maﬁcwma
>5§.~ Cargo Vehicle Trips , ,.oc;\waaos..f

- P 7 1..0027/Employee

mBEowoo Bmm to an airport are not like those mono_.mﬁoa by
other types of office or industrial oBEowBoa An access
study at ﬁggﬁob Dulles Airport estimated vomw.roﬁ.

-~ vehicle trips per terminal-related employee from traffic counts.
These rates, which are relatively low, are shown in table 5.3-3.
That study estimated that only 45 percent of terminal-related
employees actually report to work on a given weekday.
Another study conducted at Boston Logan Airport estimated
that only 60 percent of all employees commute on an average

weekday, and between 30 percent and 40 percent of the

_employees work on Saturdays and Sundays." Furthermore, -
‘only 25 percent of weekday employees arrive between 6:00
“a.m. and 10:00 a.m., which is the normal a.m. peak period.

These unusual commuting characteristics are due to the
unusual nature of EGonAm_&oa aBEo%BaR Flight crews
arrive when they are needed for flights and often will not leave

‘the airport until several days later. Zo:?m? crew employees

may work on shifts, and vmomzmo airports are often open 24
hours a day, 365 %wm a year, oBv_o%aow Bamﬂ be at the airport
during nontraditional work roE.m ;

Air

Air oﬁmc on,maoa mgoasn mBEovao E& ma_ZoQ Evm Q e o
trucks, vans,. and other vehicles that bring o&.mo to mba mBB the
airport). :.Gm generated cw oBEowomm éoa_nnm at air cargo
facilities can be monnommﬁa if Eo :Escﬂ, of aBEowmom g mEm
is _Qoib

.;ouo is no 88395~ mooovﬁom a.% mo:ﬁwﬁob Sﬁ mo~ air
cargo delivery trips that m%:am to all msﬁonm, because »_H_Eom
and airport operators Q?om:% record cargo in terms of NSES_
or monthly tons of cargo (with tons of air cargo and mzum_:
separated from air mail). There does not appear to be a direct
correlation between the ::vaﬂom tons of air cargo handled at
an w:.von and the number of <o_.=o~n trips 3@83@ 8 :w:mvon
this cargo 8 Ea from the m:.von

This _wow of oono_maob namc_a ».BB the fact that Go Snbmmo
may vary widely between airports and air carriers, depending

9 II
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Mode O__cmg

>_Gon travelers and oBﬁ_owoom may elect 8 cma mrmuma-nma
services because of the costs- associated with use of the private
mﬁoaog_a. ‘Shared-ride access modes ‘may be BoR attractive
mznamaﬁm at airports 2_9

) Limited parking available (e.g., inadequate facilities to
accommodate peak demands, reduced on-airport
parking because of major construction activity)

o vwwoammmg Emw v.&&nm oq,ma |

° mﬁmmoo 8&2@ 9. m&a&ww oozmomsoz Aa g

oxmBEP a recent vmmmm:ma. mE.<o< & Los ?mo_om

Haogmaosm_ Airport E&oman that 51 percent of enplaning
passengers t used v:<m8 m&oBoc:om ooB_umHmm to mo percent
for %Emb_sm vwmmgmma. :

Socioeconomic or&moﬂonmaom, including »mav ESB@ Emoa of
residence (i.e., resident or nonresident), and levels of car
ownership, also affect the mode choice process, particularly in
considering access mode costs. High-income airport
vmmmosmoa B@ value Eo 833858 of private automobile
use more than the cost mmewm (e. g., o wma_abm oom@ ofa
shared-ride Bomo._ Wamaosa are Qﬁomz% more aware of
w_aamaé access Boaom (cg., %&Emﬁoa and 8536 costs)
than. are boaomamam mbm may be more ES_% to. ﬁo mﬁmo
&88»30 Boaam.

B&a M&‘wmno,\ lanes).

Air vmmmgmon Boam nro_oo is %88:5& 5 a EE&Q. ow 093
traveler and trip orwnmagmnom These So_z% the purpose of
the trip, whether the passenger is enplaning or deplaning, and
‘the moQomoobom:o owﬁmoﬂo:maom of the cmmmgmo_..

Zon_a o_.,.ouoo varies a%asmam on trip vEdomm m.Q. axmBEo
business travelers often have greater time constraints and fewer
budgetary constraints than some nonbusiness travelers or
airport employees. They may select a travel mode that offers a
higher level of convenience at a higher cost (e.g., taxi,
chauffeured limousine) n&: can be ?.oSa& by shared-ride
modes of access.

Mode choice may also vary according to the direction of travel
of an air passenger trip (i.., enplaning or deplaning). For

Itis Eﬁonmﬁ 8 %85:8 &a oE._.oE vnuogﬁmmo cm
passengers in owor of the moE. mEEo passenger muosvm o.o.g ,
Sm&gﬁ-gm_:mmmv Rmiaa.:ongmaamm nonresident-business,
and boﬁomaoa.bosgmﬁommv, and forecast whether this
percentage is likely to change in the ?go.,_,, Gaamm a B&o« _
change in n..a available access modes or costs is oxcmoam the
mode owo_oo &wﬂ.&goz pattern of each | uwmmoumﬂ. group is.
likely to remain oosmsa over time; roioa&n there Bw% be
changes from year to year in the Eo_uon_ob &. vmmmgmaa in

~each o». the four groups. ,:Em, mb&%mom of wmmﬁm&& airline

passenger data may indicate Emémoma increases (or mooammamv
in mode choice patterns, but may mask that these changes are
the result of a shift in the percentage ( of ‘passengers in each
group. For oxmBEﬁ surveys at one airport indicateda
significant decrease in transit nmaagu that could not be readily
explained, because transit service to the airport had improved.
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oo:noﬂosu %&o <mQ,oxwo=m_m<a and would ,vmocmc_w only be
warranted when considering a major rail expansion.

Because travel forecasting models are not readily available,
airport planners must have some method for identifying
potential use of wnovo%a high-occupancy maoEa access
service improvements. Data on mode of access to airports
were assembled ».38 9@ most recent uwmmgmﬁ. surveys at over
35U.S. airports. Figure 5.3-1 shows th minimum, maximum,
and median conoo tage of ‘passengers who gain access to
&&.Qda sized airports via Em?oooccmao% modes (i.e., rail,
gmv van, _E_ocm mﬁ: though a clearcut relationship
cannot be identified ,woa the available data, several
observations about mode of access to m:.uo can be made
mBE figure 5.3-1. The proportion of pass mQ.m who use high-
occupancy ground access modes to reach an airport generally
increases as originations increase. The median value for access
bya high-occupancy mode at airports with less than 5 million
annual originations is in the range of 11 percent to 15 percent,
and the median for airports with over 5 million annual
cnmEmaosm is 21 percent. The maximum transit use for
airports with fewer than 2.5 million originations is 18 percent
and for airports with more than 2.5 million originations, 35.6
percent. Section 6.4 provides detailed information about
passenger mode choice at the individual airports. Planners
should be able to use these data to identify a comparable airport
that has services similar to what is being considered. These
data and figure 5.3-1, coupled with a market analysis and
professional judgement, should help planners make a ;
preliminary estimate of how much a proposed high-occupancy
ground access improvement might be used.

wowalwv@rwmwa&..wnam

To analyze the demand for ground transportation facilities,
such as roadways, parking lots, and curbsides, it is first
necessary to determine the "design period" that best represents
the demand condition for which a facility should be planned.
Demand for a facility is usually represented as traffic volume
using a roadway, the expected number of parked vehicles in
lots or at the curbside during a given mam_mn period,

or the number of people using HOV service. The design period
varies by the type of facility being planned. For example,
roadway and curbside facilities are usually planned to

“accommodate traffic volumes expected to occur during a peak

1-hour period, called the design-hour volume; however, some
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facilities may be designed to accommodate traffic volumes
occurring over 15-minute periods. Parking lots intended for
-short-term use (e.g., less than a 3-hour duration) are also sized

to accommodate peak hourly volumes, but long-term and daily

parking facilities are frequently sized to monoBBomma moBma
oxvmoaa to occur os a m_<o= a&\ om 90 émmw

,:_o 5<m_ om %Emsm moooBBo&:& _u% mBEE ﬁma%onwaos :

Bmmimw oosmamaoz usually increase ¢ m..vmmw
vm:o% Airports usually ‘experience _.a_mnﬁw_% high mso&a\
%Bwbam asa:m July and August, when vacation travel activity
is high. At airports located in States with warm weather resort
momanmaosm. such as Florida and Arizona, the peak month Bm%
occur aE.Bm >§.__ (spring break WQEWmorooc.,

Facility demands vary by day of the week. For example, peak
roadway traffic volumes may occur early or late in the week as
business travelers begin or end their trips. Consequently, the -
demand for long-term parking facilities may be the greatest

w &w.onaa wmmmonmow activities (eg.

during the middle of the week (e.g., Wednesday) when most
business travelers are "on the road." At airports with a high
number of nonbusiness or §mE.m .Hmﬁ_aa peak demands may
occur on weekend a@m m_mﬁo 5.3-2 illustrates these kinds of
variations 3 mroi_:m daily <8.§_o=m in Q&.,mo entering the
5.85& areas, for 3 ioa_a in _owm at mg_a Airfield in

; le o_m are mﬁ_,_% 88683 mnoB

v o,%_gsm vs. a%_mem
passengers, international vs. domestic passengers). Each of

 these facilities must be designed to accommodate the activity

occurring at that facility during the design period. For
example, roadways and curbsides serving the enplaning level
or area of a terminal building should be designed to -
accommodate traffic activity related to the peak period of

- - originating airline passenger activity. However, the curbside -

peak hour would moE»:% occur before, or "lead," the peak hour
for originating passengers. Similarly, the deplaning level
curbside peak hour would occur after, or "lag," the peak hour

~ for passengers terminating their trips at the airport.
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m_mm.:.o 5.3-4. Temporal Distribution of Traffic Entering a
Major Domestic Airport"’
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Table 5 -A , m.aa,..:.w Fa:ga?m Umm:.:.::..i w».zo:.u of >....._51 >eaowu H&cm

For example, wﬁ m:ﬁonm §§oﬁ a oo=<¢an€ located

: 398&»58 roadway, visitors accompanying airport travelers
may elect to park and assist the traveler in ,omn.wsm gmmwmm
from the garage, instead of dropping off Em passenger,
recirculating, parking, and meeting the ummmgman & the
departure mma.

,:5 oﬁc&mﬁg vmnoBm o», most. cEEa <a§o_mm Aon 8:8_ o&.mv
can be o&amozuaa into those Eomoa& in table 5.3-5.
Circulation patterns are &m.o_,ma for air passenger ch B
o:m_smabm at an airport and 85:5&:@ at the airport, ._,mEa
5.3-5 also provides representative values for owov circulation
pattern related to air passenger trips originating and terminating
atan mSVo: Given an estimate of private vehicles gaining
access to an airport, a EBEQ. may use these <&zmm to establish
an initial estimate of volumes that can be mbﬂo_c&om on
different o:.m:eon _dmai@ segments,

Proportion of - - | Location of - Curbside and | Location of air
passengers using - employee parking - | parking availability. | cargo facilities and

| curbside and parking - | and transit facilities. .. | cargo vehicle

|- facilities. entrances to airport.

| Place of residence, Place of residence - | Regional - Hoow:o: of air

{ place of employment, | and available access | demographicsand | cargo handling
tourist attractions, and - | routes and services. |-available access agents and clients,
available accessroutes | . | routes and services. - | warehouses, and

| and services. TRAE D ni ,M,Ea&ﬁw_._@om:mom.,

o EBBQ.m mwoz_a w_mo mccocbﬁ ».9. 8889,9& <m?a_mm 9&

circulate between the terminal oE.wmao areas and mSmSm

facilities that are owon _oowﬁa in remote lots and vmn_csm
garages. V

moaosma of Rm_oaw_ 5:6_ cm:agm 8 m.._a »,38 the m:._uon ﬁo
determined by where wwmmonmaa came m.oB. ?o, available or
committed future Bm_oum_ access network (i.e., highways,
transit, and shared-ride magoomv, and the ?»82&,”58_ times
and costs of the network. -

For. cwmmonmoa H_um vm:_oc_ma% ngamm trips, travel time
reliability is a key factor in passenger selection of access routes
and access modes. Om..mﬁuon travel patterns for commercial -
and private vehicles are often based on the locations of 8@83&
population and employment, tourist attractions, hotels,
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will also grow. The best way to project future off-airport trip
destinations is to factor existing patterns using the forecasts of
rocmowo_m and oBEo%BoE 9& are E%a.& g the MPO.

The om..»zdon o:mEm and anmasmac:m of m:.vo: oBv_owoom
are usually considerably different than those of air passengers.
Airport employees generally live closer to the airport than -
passengers. The origin of employee trips to an airport can be
determined from an employee survey, if available. An estimate
of the regional distribution of employee trips can also be made
from the regional travel forecasting process used for

- = 500,000 Passengers

Figure 5.3-6. Regional Distribution of Traffic Using a

_ transportation planning by the local MPO. m. uture distributions

can also be derived from these regional forecasts.

Air passenger and airport employee trips generally represent
only a small portion of travel demands on the regional
transportation system. However, because airport access is
important to the economic vitality of the region, trips to and
from the airport should be included in the regional and local
transportation planning processes. If airport access planning is

performed for an airport, the regional models should be -

modified to reflect the results of those plans. ' This could be
woooBE_m:& by adding the om,é%on trips by Boaoam&gm
from an access study to a regional trip table or factoring
regional trip tables to reflect access study results. Including
airport mooomm Scmw.E. other #gmmonwcoa EEEE@ processes
will ensure that local and regional planning efforts will
accommodate airport access trips when planning future
transportation facilities. :

Curbside Demand Forecasts

Curbside demand is a function of the volume of traffic entering
the curbside roadway in front of a terminal building, the
proportion stopping to dropoff or pickup passengers at the
curbside, the length of time these vehicles remain at the
curbside (dwell time), and the effective space the vehicles
occupy (i.e., the vehicle length plus the maneuvering space
needed to enter and exit). The primary factors Emzosoam
oﬁvm&a ovoa&onm and aia: times are:

[ Access ngmoaoa wom@ Ao.m., tolerance of double-

Washington, DC Airport'

o
-
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Table 5.3-7. ‘\,;,mw-\um le ,n»_a:_asQ= of Curb Fg.ﬁ_r Needs

¥ Assumed to be foue tints the peak 15-minutes.
54 w».._n:-m wa:a:-u
w&._cbm at m:.vonm isa S.Eom_ part of the m:.von ac ces m

Eo_u_a? omvoo_m:% ivob existing facilities are m&uma&
Many airports mzm.ﬂ. from lack of adequate v&.—cum and

m&p:a::% ox@a:ozoa ﬁaﬂoam when demand equals or oxooo%
supply. Oou<oEoE public vﬁwEm §5 mzm._eoa capacity is

:oonmme 8 m<oa cozmomaon o: wﬁvon meémwm 8& &
85::& oﬁcmaom :

ma<anm_ facets om Eéon v&._mum 8@83 S<omawmao= ﬁa

mb&%m_m to achieve an effective, ooanorngo v&._cbm
program. .;omo mmﬁocﬁ include:

° ,ZchQ. of vmn_c:m spaces 3@8_,&

o U-mn._g:o: of mcmoam g aﬁmﬁg om stay Ea user Qﬁo

‘._.Suo ow an_bm wm&:Q Ao 2. mﬁ:og&wmﬁmmca, or
. 333& ”

boowcou of ﬂm&c:m mmn:&am

‘Kan.o%\‘ookma of ovonwmon |

wﬁ_nbm rates

.H,nog&omam mﬁ:?c_o to w&:oﬁ more o»,mo_oa

management and revenue control.
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Parking Spaces
(Thousands)

o
@

5 iy
>_===._ c...n.asn._.n ws%o:no.,w AR

m-m_z.ams-_ Wa—sﬂeuu_:_u wn?éos O:m.E:Em wsuagms.u
E:- wa.._nnm mcsnou , -

This relationship mm‘_&wvﬁ_@mm in figure 5.4-1 and can be
approximdted using 1 cquaton.

Parking Supply = |
_ 3@ + 833 X Annual Onm_smgm wmmmgmoa |

The Smanmm_os oommmeoa Qﬂd for this nn:mﬁo: is 0.75. OEQ
rules of thumb that gﬁ coab used won omanE_m E_don
v&.wEm %Bea Eo_can.

o ooc t0 1,200 vB.wEm spaces per BES: m::zm_

enplaned passengers

o 1.5 spaces vﬁ. peak-hour vmmmgmon

] 1 space vmn 500 to 700 mEEw_ obv_gna vwmmobmﬂm

(small or boawcv airports).

“m_mﬁo 5. A-N displays the number of wmawEm mcmoom mcvv:& g,
g &_%oam ia_ &m,mnoa levels of passenger activity. Based on .

o8 v&._n:m mvmomm vm_. onmeaozm than

] ws,c__o u&._o:m %Bm_& wﬁ wEuonm ?2 So_c&um mwoo_mo :uoa
,..m_.ocvmv varies iao_w d is =2 always consistent: with

oﬂmsmgmvmmmgmﬂ <c_§am099.mmoﬂoa§§ mm.oQ vzz_o
parking demand at m:._uonm are: ;

° Number of nonpassenger, visitor trips

o  Durationofstay

| o ‘z&&&;waﬁngm (e.g., automobile, &@ g

o gmgﬁ.&m purpose (e.g., business, ﬁc&@“ )

° ,wma_nbm Hﬁom at <mno=m mme_:_am Aa g m:on.ﬁoa:
Eﬁ:ﬁ&mﬁ _ozm.ﬁas om..sonc

®  Percentage %&ouomw.

e ———
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Oonacoa onmwuﬁéo:m_ Baagmm - 35«8 e as:m %S

>=m~vﬁo ox_w::m E&a:m noz&sosm\orwgoaamanm

- — inventory (spaces, type, restrictions, rates) and usage data ?:doéﬂ length of stay, &mS.c:so:, wooﬁsz_mzo:. Hv ?5983

—  type of parker (short-term, intermediate, long-term, remote)
— user group (visitors, employees; tenants, _.&wan services)
- _..Om Q_Bm 8@:5&,8 wﬂw, oo:&aosm. iuzaum Emsnoov

UnSB_Eo ox_mgm w:a »,&E.o cwn_n:w %Bm: :
'~ number of o:mE&Em sen, o-‘,m: using uzazm mmo___ es
* — number of =osv»mmo=mn_.m. isitors (e.g., &ovommm\vs_avm' airport-related gmaammv
— - distribution (percent of spaces long term, percent of spaces short term) ,
- = peak accumulation and occupancy for each type of parker - , ;
= ratio of %Bm:a.&-o%mo_ﬁ or adequacy of o,x_m::m. parking for each type of vﬁ_s_., :
‘~ short-term (i.e., Emm Emb 3-hour 95385 wmo___q m_Nm 8 moooBBonao peak “design on.,.
month)

= _osm.aa.a mmoEQ size to moooBBo%S peak amam_mn &am. cm the ian_n

volumes ,Qmmw.roﬁ_omg m.ﬁawnmw& E the peak

‘ Ua<o_ov w:o:_wa

mc_cson_m - vE.wSm E_E,oﬁaaa ow:oum

Evaluate/select site .-
Determine traffic S%»Q
Develop schematic drawings, prepare total project ¢ oomﬁ estimates.

x >mm_®= administration and ovo_.m:ou of the parking facility/program

Determine method om financing for the Eomams\vﬁwam chog.m
Develop parking rate schedules -

Prepare hourly, &:_vn ES:»_ ﬁwma\_:ncao Eo._moao:m

Develop mbao_w&om ovmamcsm expenses -

Prepare summary of revenues, expenses, and debt service coverage
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Current midweek space needs are estimated as follows:

Current m_uwoom zmmn&

~(F; an mvwommv X C 15 _voaoaa .E_oigoa mou
- Adequate Service ho<n_v

(2,200-300) x (115 Percent) . -

= >§8ﬁ8&o€ 2, woo mvmoam

'il

That is, current vB._n:m o%mo:% is w@ﬁ&oﬁ_w .Emﬁ 3:& to the
demand, m_<g the desired service level.

The parking supply of 2,200 spaces na?.nmoam an average rate
-0f 0.63 spaces per 1,000 annual originating passengers at the
-airport. If all new passengers (150,000 to 195,000 new

enplaning passengers are expected annually) are assumed to be

originating or terminating their trips, maintaining the level of

parking supply at this rate would require 94 to 123 new w&.w:—m

spaces.

Employee Parking

Although only about half of the daily traffic at many airports is
generated by airline passengers and accompanying visitors,
there has been a noticeable lack of emphasis on and planning
for bobvmmmgmo_. trips. It has been suggested that 250 to 400
employee parking spaces should be provided per million
annual enplanements. At many airports, 90 percent of airport
employees use the private automobile for travel to work.
Employee, tenant, and other nonpassenger parking should be
provided near working areas or destinations when these areas

are not near the terminal buildings. Otherwise, remote parking
facilities with an employee shuttle service to the work areas
should be provided. Studies have revealed that remote or off-
airport parking involving a shuttle service is more mnoavSEo to
employees than it is to airline passengers. :

O: the other hand, many airports have not shown a consistent
relationship between employees and vmmmgmonm because of
variations among airports for such activities as aircraft.

,Bmsﬂoswsoa or air cargo (e.g., a major maintenance base,

airline m_mE crew base, airline hub). ‘As in- other service
industries, extra large employee cﬁ_num areas wa be needed
to moooEBoawﬁ shift change 9&%3

stw Eﬁonm Boﬁ boﬁm,c_% in O&RS.EP are Emaegm
programs to improve air quality nﬁocmr a reduction in
vehicular irips (and resulting: onzmmuosmv generated by

oBv_ov&om Of course, this also serves to reduce congestion on

the airport roadways and makes more parking spaces available
for oEoH users.: These TDM E.omamam are ammoa_uom in section
6.6. -
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- J.D. Franz, Womawnor Ea Judith rmBm_.o 1993 Air w&.%:.wwx w:E&\ Results. Los gmn_ov CA: O_Q of Hbm gmnuom

Department of Airports, 1994.

Zonovo__g émmgsmﬁon Council of Qo<a§§aam in ooovonmaos with Zaﬁo@o_:g Washington >Euonm >_E6=§

Maryland DOT, and Virginia Uocmnaoa of Aviation. &S@Sﬁc;&&:ﬁ&d w«m&:& .A:. m.:%mswmx Survey.
- Washington, DC: Metropolitan éggﬁoz OQES_ of Governments, 1994.

i Oo_aamP bmn.w. and S. gmns w&%:.waw Eaxw& m«mi«:ﬂ:% M:SSQQ S.Ew 1 wwb hownx m.&.%:max _waém.c

C%:EG&& BoBonm:%E mm .:59 1984.

memmorzmmam won >=99._Q h&v&s ~=§.§S§& E%el 2@:.3.85% ME@ @ 3 Woﬁcs §> gmmmmorzmmnw Port
>=905€. ~ 99 _

s won >=5o~._€ om New <o~.w and Zos. J o_,mow C:v:v_ar& mE.i&~ %8 EoSnmm 8 wcn.oﬁ .E_w Gou

~ Rickard, Diane M. Challenges in Developing an .&%94 Employee QQSS:R Program: G&m .m.S&\ of we.aex hcwaa

International ASES. wmbau E&o&& at the 74th TRB Meeting, 1995.
bm:&&: mbm wnois N w% QSE& mnnm% .m.E@ onwmo, IL: OEommo Uavmnaoa of ><§5P Goo

Wilbur Smith >mmoo§om OQ:\S.:S Aviation .mwﬁms Em: Final ?%cl O&Roazm DOT, G::&o: om >a8=m&_om, Ge_

"U.S. DOT and Air .H.Eb%on >mmoo_m:o= of >=§._om 1991. 0:%:.@3&:&5: M:EQ of - Airline w&am:w% N.E;%s

Domestic, Fourth Quarter Data. Washington, DC: U.S. UO.H. 1991.

Enplanements derived from North American Airport ..N.S.%n wmﬁel 889_& by ACI - NA, December 1993.

‘Tondl, Matthew B. Unpublished memorandum to Ralph Holtman re: Eppley Airfield Traffic Counts, Omaha ?Gc: :

Authority, January 1996.
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McKelvey, Francis X. Access to Commercial Service Airports, The Planning and Design of On-Airport Ground Access
@5&5 Components. Prepared by College of Engineering, Michigan State University, under Contract DTFH-01-
- P88004, OEQ, No. 34708, for the FAA. Washington, DC: U.S. DOT, 1984.

FAA. The Apron and Terminal Building Planning Report, ,Wovon No. FAA-RD-191. Washington, DC: FAA, 1975.

- ACI-NA. Airport m:&i&m« Parking Systems and Rate Survey - 1991. Washington, DC: ACI-NA, 1991.
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HAPTER 6

e anwz>§m FOR IMPROVING AIRPORT ACCESS

mbwaoﬁnmﬁ m&. o<oQ m:.vo: mocamm situation an Eo:
environment. Alternative wvvnowo:nm could include capital-
intensive ~Bv8<m8m=$ such as a new Em?&mw or rail transit
link, or ovo_.waoam_ :Evnoéaoam mcow as :nvaoéa express
bus service. In many cases, itis :oﬁ a mEm_m solution, but a
combination, that comes closest to Baoanm the needs of a given
airport. The appropriate s olution is often defined by
community and airport momw“ ow<=o=Bn=S_ oobmaanmcoav
and fiscal constraints. Alternatives mwoc_a be carefully
evaluated for their ammaaﬁanmmm ata m:&u airport and to
determine how well they satisfy the v&oﬂzm:om goals &a
evaluation criteria that have been omSc__mv&

This chapter of the guide reviews &88&:6 types of airport
access improvements and provides specific examples and
characteristics where, mé%c_o Included are 5?05835
related to: , ,

° %8% roads

o Wmn_cnm :

®  Tomminal curbside fcilties

e Rubber-ired and ail ransit options

° Haadzmmm—wm&mmnw. , |

o UoBga Bmummoaaa 8&5@8@, mzow as ,_,UZ mn.mﬁm_om,,
- and %E_owaou of ITS ﬂmorbo_omw

6.1 >38u We»._m

The &moﬁmmob,om access roads to airports is divided into the
following topic areas: om,.EGoB near-airport, and on-airport.
Traffic and access road considerations vary, depending on
proximity to Eo airport and the relative size m:m,moﬂSQ level
of the airport. HBE.QRQ <oEoEE. access to airports can be
achieved through Ea\m_om_ msabvﬂmao:w_ changes
implemented on roads in regions that are far removed mnoB the.
airport, as éo:mm on nom% that are in _UBVEEQ to it, So_c&bm .

those that provide &83 airport access. In addition, E%Bﬁa
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.—.sc_e 6.1- u 05%—:5 O:S:s mE.

>m shown in. Sc_m 6.1-1, Eon&_ 38883% that signs be
: Emoom on facilities within 10 miles of a major metropolitan
Bﬁoa sﬁr Ao or Boao_m_mra per mmw WS a spe 20,

g R which is located on 58%88 cm bongoga %vBEB&o_w 10
‘The ITE has developed mEaa_Snm for B%on.no&iw% signs Em_omw.;og wu::nono-immgmﬁo: _ESB&B:& ,cwgv Euuon.

entitled, dirport Roadway Guide Signs, A Proposed
Recommended Practice, which offers the following: ISTEA called for the %«iouBnE of an NHS that éoz_a
. - o - among other things, provide improved access to airports and
' Generally, there are one or two major ports, which are the Nation's link ﬁo,.iﬁnﬁﬂosw—_n@gﬂoo.‘“;
feeder roads to an airport. Allofthe = According to the FHWA document entitled, National Highway
major roads which intersect these , , System, The wa&&c:w of America's Intermodal Transportation
feeders within a radius of 10-25miles = Network, most major airports have adequate access, but they
from the airport should carry the airport | are expected to face increasing problems with peak period
message as an integral part of their ; , congestion.* The NHS will provide resources to im rove
highway destination signs, including o existing access routes to tomorrow's airports. This will enable
overheadsigns> ; plans for airport expansion and the required ground access to

be ans more o—o%@..iﬁmﬁ&., : ,;a Ecvomoa meu SE%
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o Wom__mésm mwaéoa Eﬁnmao:osm to moEoé co-momnom

m:m_om

o Womco:_m ma&a &mmaugam_m at &.mawao intersections.

Oozmﬁso:on _Bbmam _BE@EQR& atkey Sauogbmom Ea
an_.maoaosm Emr y oon.aoa 5& serve Sn Eﬁo: omb

Alternative traffic operation upgrades can also be implemented
to: 568,6 access to airports. In addition to improving ,
highway signs, which was discussed am_,rﬂ. in E_m mooaoP

 traffic owoamaou &88»38 Eo_zmo

° HBEoﬁaoam in :.&.,mo an& cuon&os on mnon& H.ow%

_that lead to- B%onm, including: -

- Changes in signal E_mmsm Ea cBEm at

- individual intersections

Implementation of signal m§oEo=§aoa or

"optimized" coordinated signal timings

- Implementation of go.&%oﬁ:& m_m.—m_

systems

Introduction of Eomngo preventive :»Bo m_mbm_

Bgnabgom munomﬂgm

e  Improvementsin a.mm‘_o surveillance mwmaam anma
detection and response systems, Ba n.mm‘_o ooawo_
mwmﬁaBm for maaimwm : L

° HBEoBga&o: of .Hmmmo memmaBoa centers 5&
coanRn Eo&oa Bmsmmnama .

. ,HBEoBgSQoz om _B?.oﬁa _me._o Smcasmaos :
&mmoasmaob systems. , o

Ogu:_e.»».c:u Wo—»»o.— 8 >ooamu —wa»&m 23.. >=.—31a _.v

O:Em a 1966 anau uowon the E.m,m HE.%Q E&
ﬁ.a:%clge: 3&35% mﬁ;&gew m&ﬁm

- E&ozm_p Enbonm wa cn mSosm @5
 largest single-site travel generators in
major metropolitan areas, they account
for only a fraction (usually less than 2
- percent) of the total travel within those
areas, so their measurable traffic impacts-
are usually limited to those parts of ,90
_ highway network within a radius of a -
few miles. The localized impacts on
roads providing direct airport access can
- be quite severe, especially where total
~airport traffic discharges into an already
‘busy urban expressway as at Chicago's
~ O'Hare or New York's La Guardia Ea
Wo::o@ ?Gcam 8- e

H
|
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Some airports provide more than one major access 8&2@ in
order to provide sufficient capacity; however, this is :25:%
limited to larger airports, as shown in figure 6.1-4. -
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ion Alternativ

Improvement alternatives identified for off-airport facilities
also apply to roads in the immediate vicinity of the airport.
Additional traffic operational improvements on roads in -
proximity to the airport have been implemented to mmo::wa

" dccess to airports. Most notable is the use of Highway
Advisory Radio (HAR). As far back as 1977, there were two
HAR systems in operation at Houston Intercontinental Airport.

The primary information that was broadcast was related to
parking conditions.” The Los Angeles International Airport has
also had an HAR system in operation to assist motorists in
locating various facilities since before 1980.% ogmgzm
message signs have also been used on roads outside airport
boundaries to present information to drivers about construction
and temporary traffic and parking conditions at m:%onm.
Additional information on the cma cm owmbmmm_u_o Eommwmo m_msm
can’be moEa in 092 Hamononaam ,

Oo_.uaewa:c-_m We_»n& 8 Q=.>=._x=.~ Wesau Qwun_:aim
.HS.EE»— OE&E% >-.a»mv

,:5 8?0 ,om me._o,,omﬁmmaozm at ;Eeonu SHBSm_p ,oﬁ_um_%m_ ,§=
be addressed in section 6.3. This section deals with other roads
and E%mov ovonmaou oobm&ﬂmaosm_i&ﬁn the mﬁvon E.ouo&

<oEoEmn#&.mo gagm an B%on is ooBvom& om &m@da
mEuo: Fﬁ% Bo_E_Em Eo mozogsm :

L wmmmoumoam.
- Local residents on business travel
- Local residents not on business travel
- Nonlocal tesidents on business travel -
- Nonlocal residents not on business travel

®  Spectators, visitors, and meeters/greeters
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Primary airport access roads include those roads that provide
primary access to the airport from the regional transportation
network. Terminal area access roads serve airport passengers;
visitors; and 082868 and connect primary access roads 2&.
terminal buildings, air cargo, parking, and service facilities.
Recirculation roads Eoﬁmo road sections to _Ew the i ingress
and egress lanes of the access road. In: some ommmm -there are
both terminal area recirculation roads and 5.85& frontage
recirculation roads. ‘Terminal maammo roads distribute vehicles
directly to terminal vEESmm. If more than one terminal
cEEEm exists, there Bm% be more than one terminal »._.oammm
road. General-use service roads are used for the delivery of

' Table 6.1-3. Characteristics of Airport Roadways'®!!

: moo% services, air omnmov m:m m_wg w:o:m: m:_%:om mBonm .

other uses. General-use service roads provide connections -
between the airport and terminal access roads and the
nonvwmmgmﬂ. ‘land uses at mﬁ airport, mzor as air cargo
facilities, concessionaire service mmo_:aom. wEuo: Bw_agm:oa £
areas, and employee vma_cbm areas. Restricted-use service
roads are limited to airport maintenance, fire and rescue, fuel,
baggage, freight, m:m aircraft service vehicles. Sections of
restricted-use service roads that E.oSao_ access to aircraft
operating and parking areas require control points moﬂmooznﬂ% v
reasons. The typical operating characteristics of mEuonu. R
roadways are aomosgm intable6.1-3. =~

. : g ,Emao_»:a. 0 R S
Mwﬂmwﬂgww%%m Sc 1900-1,000 600 | Outside lane: 300 600-1,200
; ys: : = ~Additional Euosmr._»ﬁm. aoc
Arterials: 20-25 , No.nm NA 10-20 G.No |
;,m._.amiw%m. 40-50 ST : ; A
Anerials: 080 | 0.60-0.70 NA |wvaA ‘NA
Freeways: 0.60 , S ; .
a0 | 41ames: | 2-tame,
2 lanes, 12 ft | 2 lanes, 12 ft 2or E.ono lanes. 12 &t >&woaa to curb (8 ft+12 3 2-way,
LR e ; NN ,Eozmw-_msam 12 n + _N 3 12f

115




Al

$319401q 10§ suoisiaoxd [eroods Jopisuo) o

syjIomIau 910Ao1q/uernsapad ysijqeisg
SIJel) IB[NOIYSA pue sueLnsspad Bgaom | °

‘p[noys

Bﬁa_a to&a ue mﬁﬁmovoa 10] mcawaov USYM POplOAE
aq pinoys syutod JO1Ju0d snolownu o} suersapad Sursodxy
*)SU JO [9A9] o[qeidadoe ue sopraoid [[1s Jey} uoneUNSOp

USAIS © 0] 9)NO1 1S9LI0YS S} a3} 03 SAYSIM ueLnsapad

oy} ‘Afjessusn ‘podire o) UM sonjoe] uernsapad jo
u31Sop S} UT PAISPISUOS 3q Plnoys ueLsopad oY) JO SPasu Y,

*(Quarmouos oq Aewr
speol ssa0oe podire Arewrid pue 9o1A10s oY) ‘spodire Ayjanoe
-MO] 1Y) °SpeoI $5305% Jeurunia} Modire uo uonsafuos aAsIjal

0} souenUd Modire oY) 1oye A[MI0Ys 10 210J0q saFueyorsyul

puE $30URIUD PrOI 3OIAISS 9p1a0ld 0) 9[qensap ST 1 ‘sppodie
95Ief A10A 1y *speol1 93ejuol] [eUTULIS) 9Y) JO OB UO SSWIN[OA
JLjJen I9MO] 2insse pue uonsaduod proae 0y SuruSis sjenrdordde
PIm a8ess AJaeo Ue Je pajeredas oq pInoys sureaxs oIJel],

“peOI [RUIULIS) SUO UeY) d10W 9p1A0Id 0} d[qesiApe oq Aew

31 )STXa S3UIp[Ing [BUIULIS) [RIOASS USYA “paniwied oq pinoys
Jeururia) 195uassed a3 0} SI[OIYIA JO UOTRMONINNY | "TO.LAN
ay) 03 woJuod pinoys syISuo] 1ode], -ajqissod axoym
paptaoad aq pinoys suononpas oue[ pue SUONIppe due] 10}
seare uonisuel sjenbapy “so[oryea jo Surpeoqun pue Surpeof
9PIS-JYSLI JO OUSIUOAUOD J0] 9SIMYO0[0-19)UN0O pue Kem-ouo

q bﬁ:mz pinoys REHEB 1) JO JUOI] UT UOHB[NOIID SIfJel],

"peoI 93ejuolj [euIuId)

oy} uo uonsasuoo s[qissod pue sMo[j oLyen 1018213 ul Junnsox
‘Surp[mnq TeurtLId) Yoo ssed jSniu dLfJer [je Usy) ‘S)SIxo

* peol 98ejuoly [eUIULIS) SUO ATUO J ‘SPLoI 938IUOL] [EUILLIS)
[ENpPIAIPUL UO SSWN[oA dyjen ay) Suronpar £qa1ay) ‘sSurpying

- [eurus) 1o8usssed snoLrea oy 10j dyFen ajeredss 0} o[qeIISOP
S131 9SIX9 SBUIP[ING [EUIULIS) [2I0AS 210UMm S)IodiTe 1y

"Speol 93BIU0L [RUTULIS)

Jo uoneredos [eonIoA oY) ySnoxy) paysijdurosoe aq ued Sy
*payeredas oq os[e pinoys syyen ro8usssed Sunaedsp pue onyen
138usssed Suneurduo ‘snoker podire pazienusd YPim spodire
93re1y “pajeredas aq pinoys syyexn parejar-108usssed pue
S1jJen paje[al-adIAIog "[OAS] SWIES S} UO ore samyredap pue
S[RALLIE [eUTIUIS] ) USYM PSPUSTUIUIOIA OS[e I8 SOUR] INO,]
‘Sunjred-o[qnop £q pasnes uonseSuod PIOAE 0} POPUSWILOIII
SI qInd [eUIULId) 9Y) 0) Jusoe(pe SouL] INOJ JO WNWITUIW Y

"uoneoo| Aue je ISALp € Jo

parnbal 9q PINOYS SIOIOYO AINOI OM] UBY) JI0UI JON “UOISNJUOD
IOALIP PIOAE 0} SUOISIISP 310D JNOI SYEU SN SIOALIP

aIoyMm Suones0] Je papiaoxd aq pinoys uoneredss sjdwry

"sanfIoey orqnd

I9y10 pue “s10] Sunjred ‘sopIsqIno [CUTULIS} O} SSIIL Jes I0J
saue[ ayerrdoidde oyun sigyen jo Surpouueyd ypoows o) jruwiod
0} Buof ApusIdIINS 9q PJNOYS SPLOI SSIDL BIIL [RUTULII |,

I




—
s

Maximize safety at pedestrian crossings by providing
adequate sight distance, signs, and pavement markings.

In general, pedestrian crossings should be at 90 degrees to
vehicular traffic. Grade separation of pedestrians and
vehicular traffic should be considered where the number
om uoaamﬁmbéoao_o ooummoa,mm ,mxvaoam to be very high:

o Z:EENa 50 EE&Q. of ﬁ.mﬁao oSmmEm vo_am

Traffic signal 8::2 mwoc_m be :B:am to o&w Eoma Somaobm
where warranted and \:&ﬂ.& in wooo&gom §9 mﬁ%_iam
%memaa in the MUT ﬁ.@ b S e

The aomumb o». Ea airport Howmimw &585 Bzm# m_mc So:a@
; ,maaac&a ?.osm_ozm for the mo:oiEm e

mwﬁ::o c&._nbm areas . :
- Access from 9@ E%o: gﬁmbomm to Ea m&o::o
- parking lots - :

= Access from the mmﬁ_:ﬁ vﬁwSm _oa 8 aﬁ

»Q.BS&@

. Access from the terminal(s) to Eo %858

 pakinglots
= Access from the mmﬁ_:a vwa_c:m lots 8 the Bﬁon
ox:m

Access to, and circulation around, on-airport intermodal

.
stations, including transit stations

®  Rental car areas

— — —

- >ooamm from Sa m:.con entrances to Eo Hoam_ car
return areas
- Access from the rental car return areas to 50
~terminal(s) :
= . Access mBB 90 Bnésmxmv to Ew umam_ car.
pickup areas : :
- Access from the 82& car ?ow:v Eo.mm 8 Ea
airport exits: .
= Access from 90 85& car E&Eﬁ maamm 8 m,_o
o ﬁmassmzmv i
- >ooomm m.oB Ea 83::&@ 8 %o 358_ o&. 838
areas : ;

° vmwmoﬁ ooumaaawnozm for ?En:m _2 and E&cbm
structure access points @E._c:m is oo<9.& in detail in -
mmosoz m MV :

® .Hmun Ea vz,c__o gcoamaon mSmEm and vﬁwEm mammw
- 'Storage (staging) and &%ﬁo?bm o». Sﬁm 8&
" other commercial vehicles
= Access from a.a m:.von o:goaw 8 88?8@
LI m»o_,mmo areas ;
- Access from taxi. 88_85 mﬁoumma 868 8
}, ﬁnazsm_ oE&mao o

- Given thata m_mémoma canogSma of" onmSmE_m mza aocm:_sm ;

passengers use taxis and other commercial vehicles, the quality
of traffic flow on airport roads is greatly affected by how taxis
are managed and how well roadways serve their needs.
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®  Lengthen merge areas

. 5633 diverge areas mﬁ key route choice. aoo_mas points

for the aa:Em_Amv and nﬁgm areas

. H.gmﬂro: iostm magm ms&ou. 83:.:3 m&&os&

~ auxiliary I _..Eom

‘o Improve sight distance and other ramp geometrics
.&.QE% Faama:o:n
e T.oSao mowmn&o nmrﬁ.g mba F?EB _mbom

[ J 305% a&mbnm_ﬁmao: mba EBEm acmaémwm at’
Eﬁamoacbmv Srmao %vnow:&o :

L Fmﬁ& ﬂ.mmmo m_mH_& og:.o_ i_ug §8a &a ucm:mnm

® HBEaBaE oﬁon mooBoSo mmmm: ==v8<o8g$ (e. m o

increase Eﬁonmooaos B&c

° Ocumn.soﬁ mnmmo-m%&ﬁ& _aauorm:mo to Rv_moo a
service drive and airport access road intersection

Driveways and Other Access Points

®  Increase width of driveways to allow for passing stalled

vehicles

e  Construct mooo_aBag and, if appropriate, Nsom_onmcos ;
_w:om mon ggoom to Em Bw..ﬁ 8»% -

o Oonmo_ama a:ﬁéwwm mE_ access vo_am E& are E
EQEEQ y . , ;

e Apply access ngmoaoa vnboﬁ_om and mnm_mu
:838%

o mnﬁ&ﬁo _umm_o oou?ﬁ voﬁa

® Limit ot amn._oﬂ 9% E&Qo& Bomnmv mooamm oao Ea
m:do:.. &a SE:E-_ moommm Bm% i L

L m.on gn,mbomm 8 vmznzm mnamm anommn Eo 8?65 8
mﬁoua <o_=o_om Sm:_:m 8 oaou :

anag._o mom_ma &88&28 mﬁ 8_,55& oﬁcmaa 268 B.a ,,
&mocmm& in mao:g m u , G o & ,

A study performed by the Port Authority of New York and
New J anmnw reported that passengers found .,Smoa:wsos Eo% ,,
receive in and around the airport is often confusing, -
EcoBEoﬁ too detailed, ﬁoc_,_% located and sometimes non-
existent.” This problem appears to be endemic at E%onm Ba
is partly a function of the airport’s complex changing
environment, as €o= as Eo :s%&E_B:Q om Ea maj o:Q om
Umadam e e

1
i
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° .HBEoBaH a sign system that provides n_a&nm with
_reasonably accurate, real-time data on cmzn:m w<2_m§__€
Am g :mron-ﬂons Hon m.c: Cmm mmﬂo::o ﬁoaav

wBS% covered W wimva ,mBB HEES wﬁw_bmw_oﬁa_. ”
ab:mboam ow 8&:59— ,vEESmm,_m L oAk

L] HEEER,E&WE% ‘mbm___mg:m Hc». ﬁommm:._m:,_d&om B}

[ 2 FmS:“oﬂng € mwo_ﬁnm »,onﬁmrcaa;gm_mﬁovmm

_o., HEEQ\@SEE__Q ,om ,Embm _mbm,anme aabo:um, mgao_ H
, stops , = ; 8 |

* HsmS:, “secured” gowo_m Sowm ,».S.,mﬂouwma of gowo_nm ;
e BEov&om, ga_sm:o_.m

Sind 4

The need to maintain (&;m&&. ,n&.mo flow. and accommodate
pedestrian traffic should not be overlooked when airport ;
roadway physical improvements are implemented. While
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improved traffic flow may be the result after the construction is

completed and the geometric and traffic Oﬁwnmaog_ changes
have been i _Ev ented, adverse effects during construction
can be staggering. It is 88858@& that staging and memo
maintenance plans be developed, reviewed, and %ﬁaoﬁ&
before the start of any construction that would alter the ¢z mQQ
of airport roadways or reduce curbside capacity. Construction
work zone plans should be in oouwoa.msno with the. mEmo_Enm

and ?.5928 E.amnanm in the latest revisions of part VI of the -

MUTCD." Two lanes are aom_z& .during coi adoaos on 90
%Eomor to the ngE:m curbside. Mitiga ng measures -
should be considered to ?.oSam sufficient curbside owﬁmo& -

mcnzm construction, especially:if' construction niust take Ewoa :

during peak seasonal travel | w o%. In general, Ea
noa.oasgoa ogmoﬁanm:o nstruc
lower than the @a&.ogmsna crmamoﬂodmaom om 093 <an_om.
Consequently, every effort should be made to segregate
construction traffic from o.&o airport-related traffic, especially
on o::ow_ 855& mnow access roads, recirculation roads, and
83:5& frontage nommm with :B:am Emrém% owvmo_Q

6.2 W»—._E-m >=2.=sﬁ<om

ﬁ&. the i increases in air :wmmo <o_§.8 and the high reliance
on the automobile as the primary mode of ground
transportation to the airport, the demand for more parking
capacity at most U.S. airports is growing. Studies of existing
parking conditions and projected future parking demand, such
as those described in Chapter 5, can identify the need to
improve existing and/or future parking facilities at an airport.
Because the automobile is the primary access mode to most
airports, a sufficient supply and proper allocation of parking

_ parking ?.cEaBmu alternatives can be d

spaces are important for convenient 869." access. If the
analysis of current or projected conditions identifies these
) alleviate

i them. Generally speaking, options ; fori 568<Em m:.uo:

parking conditions include Eo H.o:ossm

LB mumoo Rm:oow:ob to Bﬁor E&c:m %BE&
® Zo&mogo:m 8 ﬁma_n:m ovonwaobm or n&nm

®  Redesign and/or 83588 om ».mo:&mm 8 5685
: o%mﬁ@ _ v i T

Wos__ceﬁ_e: om memaom

Airport v&._nbm can be m:oowam mou &m.o_da users Aa ms
employees, passengers, rental car &.Eonmvu,, &m,mnoa parking
durations (e.g., long term, short term), or different LOS (eg,
self-park, valet). An airport will often have enough total space,

but too much may be &_ooﬁ& to one user group and not .

ouocmr to ubo.&on In these m_awaoumv :,Bw% be: naoomme 8
reallocate parking woB one use to another mxmBEmm of space -
Rmzoomaoz E&&o moving oBEowoo lots to provide more

P vcgo vmu_cbm or axowmbmim long-term areas to create more

short-term and Eﬁo:sﬁ&mﬁo facilities. Table 6.2-1 aasamam

. . different types of parking space reallocation that can be

accomplished at airports, the reasons for H@m__comgm the
spaces, and if available, examples of airports where
reallocation has been accomplished.
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Public parking facilities at airports can be operated using a -
variety of Emﬁomm each of which has ma<mb$mnm and
Qmma<mb8mmm The four methods of operating EGo: parking -
mmo:_aom are mmwoa_uom in table 6.2-2 and include: Bmsmmaaaa
contract, oo=oomm_oa mmHoaBoE mw_m.owanmzos 8&
88@5&55

m Ovo..»ﬁcsu dmaa vw

Table 6. 2- u summatizes zﬁ B&Sam :wom to cvonmﬁm m:.vo:

parking at. 110 airports that responded to an AAAE survey.
This table illustrates that the concession mmaoaBoE while still
in'vogue at the small airports, is very seldom used at the
medium and large airports. During 1993- 1994, 48 percent of
the airports that responded to the AAAE survey operated public
parking facilities through management contracts, and 25

percent assumed responsibility for operating their own

o .‘ wmo_:ﬂom

o «m. E.GQ. ?.oom of the mEm away w,oB the Qw&ao:& Emma or

‘ OOBOOmm—Ob mma. ooaobﬁ to.either a. Bgmmobu@bﬁ ‘contract or mo_»u

operation is ‘demonstrated by another : survey. Ofthe 113

airports that responded to the ACI-NA 1991 .E%o: wman:m

- Systems Survey,'® 47 (42 percent) o_uﬁwam with a management
- contract, 28 (25 percent) operated their own parking facilities,
“and 36 @u percent) ouaumaa E&Q Eo once' %omﬂ.mxo_zm:& ;

ocbonmm:uﬁ mmﬂmnaoﬁﬂ

S > v:BmQ reason for E_m nﬂa is that m%_.cx_Bmﬁ_w ,S, :
- percento n.a macmm v&.w:.m 3<8=am goto n.a _ommoa_on :

ocmnn:bm En:. oss vﬁw_bm ».mo:&mm in qu 203 SRl
$44,371,000 A& Dallas/Fort Worth); aao Kw 544 (at OEowmo‘,
"O’Hare); and $36,915,158 (at Boston Logan). In addition,
these revenues are available for immediate use by the airport,
rather Em:__arusu_mao wait »,Q..cvao 60 .awwm/ for vmvéoa

m.oB oonmmmm_osenmm 9.;, lessees.

; ,_,:-a >O~.Z> survey aonam& wooovSEo Boﬁo% ,om vmwama
for public parking at 57 airports. Only four of those m:ﬁona

have Bmo?:m cash 8:8:8 owcmc::_mm (e. m , pay-on-foot -

 stations in the terminal) and only two accept debit cards,

innovations that will certainly be used more frequently as
Intermodal Transportation Sytems improve. A number of
airports have machine or automatic read capability
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Table 6.2-3. Alternative >E=.§a_-om for Oco_.sﬁum ?éci Parking'® (continued)

Can involve any combination of other -
a:g %E.omoram For example, many
E.osm_o:m, terms, and conditions
formerly only included in Bm:smoaoa
oonn.moa are now caEm nBco&oa in"

t’s or Sioo s bank soooE:, on
Ea 593 ccm_:omm mw% and %oc_@sm
staffing. om the lanes).

‘Combination of other three.

‘Charlotte/Dou
 International operates v&.wEm.
-~ but contractor EoSanm
uaaouso_

- Madison (WI) airport operates
| parkir g, except remote
| facilities which an. outside
| company operates under
§E Bwpsmaaoa contract. :
~} - LAX and Cleveland movwsm
oB_u_ow operators-under a -
5&:& ‘concession/
1 ngmoEnE contract. :

- | Combination of other three.

| c o m Bmogm 8&% mﬁ owﬁ &E o&o&&om 9@, mmmv.,” | gmbu»

;ooBc&mq mcn m_umoo‘ ,;,Emoazmaob m:a 8<8=o Svon:_m moBo
airports include an on.:bo _Bnnwo Emﬁ E<Q=oQ system to
automatically calcul: , : \ 1 loses a ticket.
Automate E&E& ovommaosm %o:& Eonmmmo mm Haoazoa&
,_,Eb%onmaos mwmﬁmﬁm Eﬁ.osw . ; R

The >Q.Z> survey w_mo Eo_cm& ooma for ovmnﬁsm HEES m.
parking facilities at 60 airports. These data are szBB._N& 3
airport size in Table 6.2-4. The %o&._% average for w: size
airports was approximately $1.6 million or muco per space.
The size of the airport and isﬁrﬂ the parking is m_udog.oa or
surface are among the factors that affect the operating
expenses. These data suggest that the cost of ovanwgm@ago
parking facilities at airports with over 2.5 million originations

_og be <aQ Emr Bszm m.oB m_mm to $1,341 per vmnwsm
.mvmoo Ovﬂ.mﬁam nxcoamom aos.ommo mﬂ mb:Q. A

>ooo&5m to the GE >9.Z> msow.sgza m&@w&% |
m<a8ma $15at _mamo m_Gcnm, just over $12 at medium B%onﬁ
and just under $7 at smaller airports.”” The highest daily
maximums are $49 at Chicago Midway and $48 at Newark
International. The effect of parking charges as a means of

altering Em use of parking facilities is &mozmmoa.s section 6.5
on TDM.
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Om,.wmnuo,n cma_csm offers one ,mo_.&mou to the need for
additional airport parking mmo___amm ‘but usually with varying

results. Drivers hesitate to use off-airport parking in the hopes

_ of obtaining closer in spaces. Off-airport parking is often
thoughtof asa %_:32 resulting from insufficient on-airport

capacity. If Eo% cannot find o:.m:.vo: vma_aum, drivers return

Hogcm..gonm»o__& E&Emﬁ Eooomm cmowcﬁ Eccc:n
and o&_uocba 88..5& aomaiww omvmo:w :

_ >Bo=m 9o »%mawmow om om..w_%o: e&._cum are nomzo&
vehicle: va to the airport; reduced on-airport p wEm %BEE
aa, &o potential for improved air quality. Apparent .

loss of airport parking revenues E,&. ;

Eoo=<oEm=oo to E_ﬁon users. bobm.ﬁnu HEES v.&wEm EE

oBv_o%oo ve._a:m with shuttle ngm_ucawnon are the most

mESEn types of om..m:bon parking. ;

.Hao_E_om_ &:&om mEEE co Bmao om vnoﬁom& om..m:,vo:
vﬂ_n:m facilities to %8550 such factors as demand .
owﬁwoﬁonmaom, #mbmvongc: shuttle no&m, 8& m:gosm
u.oa::osga for land, construction, and operations.
Changeable message amsm. HAR, and other traveler -
information systems, discussed in section 6.7, can beused to
onooﬁwma passengers to enter off-airport vﬂ_c:m before
entering the airport. : :

. Remote Employee waw_n_-n

mBEov&am msa oEQ. aosvmmmgmaa zmcm:% are wanb_:& 8
park close to their work areas or destinations, unless these areas
are located near the terminal buildings. However, if space for.
parking cannot be _ooﬁam near the work location, remote ”
parking facilities with msch service to the work areas must be
Edﬁa& Remote om..ms.von E&c:m for employees may be

ssary if on-airport capacity is not available, It has been
%QE_%& that oBEowmom will more readily accept remote

, vmn_nbm zﬁz m:.voa vwmmonmo_.m for Eo ».o:oé_bm _.amwosm

0., .; . \ d:oo:wEQ om mg:_a gm moromc_om -m Emm onsom_ 8
oBEovdam : TRy 5

°* mBEcuaam Eo uoﬁ gﬁa g Eo Emmwma wg&:&
~ from: m&oBoE_a to mg:_o busto. 8555»_ as well as
- the gﬁa@ o». BmwSm a_mra , : .

6.3 OE&E% ns—u»a& nEE.eﬁEaia

One. om Eo Bomﬁ <&§Eﬁ omos cm& m:@ oonmamaa, el
,coBconaEm of an airport access mwmﬁoa is terminal curbside. -
This area. ?.oSaom the most convenient. location for vmmmgmnnm -
to _,Bbmwo_, between an airport terminal building and ground
access. Itis used by mﬁo&cgamv gmom. taxis, limousines,
courtesy vehicles, and other rubber-tired modes to pickup ea ,
a_morﬂ,ma passengers that o:meﬁ or terminate their trips at -

the airport.

Ooumamaou & 85_5& oﬁ,cmaom can g Bmco& g vo:on
managing the use of 9&:&2« curb anﬁ or by Bo&@Em the
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; ,;ama patterns m:m :8% mwan be oonmaaﬂaa iras n<m_§§m
possible curbside management measures. Because the primary
objective of all airport ocoamsosm is to provide a high level of
convenience and maintain mmmaQ for passengers a and ﬁwzaomv
BE:ENEm the conflict between the two and ensuring a level

of safety for vomamamum should also be ooumao_.& The
mo:os_:m v&.mmﬁmgm aomozco Eo Wow oﬁcmao ovﬁmﬁo:& ,
owﬁmoﬁoam:om of owor om 90_555 access modes. B

w:._Eom Un mnm o ; _uo o:ooﬁmmoa to sz mou %EmE:m
passengers in the short-term vmqum maomm, if an are aware
that mvmcom are available. . G :

Uov_msEm vmmmgmoum Q?ow:% Bd<a at the curbside i E large
groups, reflecting aircraft ar <w_m.. At _E.mﬁ, airports that have
taxi &%ms_ﬁ.m the &%ﬁoroam learn Enocmw experience
which flights generate a need for many taxis. To respond to
these surges in deplaning passengers, groups. of taxis are
9%&%3 from the taxi pool to the terminal oﬁcm_aa to wait
for customers, minimizing customer waiting time. (Taxi
drivers should also be prohibited from leaving. their vehicles .
cbw:obmom at Ea oE.g&am )

r—

oE.cmaa space, »,om Eo ows.msos o». taxis is m:oomaa ».9.. Gv
taxi stands large mbozmu to moooBBoa&o ‘many Sx_m at one
time, AMV clearly nam_msmam passenger waiting areas (to enable

taxi dispatchers to estimate the number of taxis HonE_.a&v E&

(3) the queue of boé_w mas& <o~=o~om iw:Bm 8 oann 9@ taxi
stand.

Oﬁvmam %moa ucﬁ m@ﬁnovb&o mon use g oﬁon mQ.Somm Am m 0.

space not located near terminal nooam, space ona 3&?&%
oEéov can be cmam to m88 taxi queues, or mmcﬁmao taxi mﬁmEm
mnomm omb co EoSa& m&mw mBB z& 83_59_ cEESm

mow&c_& mogoom owab Wmﬁw Bw:w czmom 8& <§m ,,E.:Ssm &
(or departing from) 90 same curbside area m_Bz_ o
Adequate curbside space must vo Homﬁéom to. moooBBoa&o
these =o=E=mo_,B arrival patterns ‘and to prevent the cmn_eu of
buses waiting to gain access to the ,oﬁcman. ,

To allow for proper owoa&obww <an_8_ &mﬁgoom of at least -
13 wooﬁ voE e UBS%Q for intercity buses and 11 mooa for

other full-size buses. - Some m:.vo,:m EoSQw onEm _oa mom
ooBBQ,Qm_ <o_=o_om ER m:oé anaﬁ.m msm <a§o~om to ém: .
_uogoos Ezm :

h::ocm_sa mQ.Soom Eo_can mw&.om.aaa services ?mbm or .
sedans) and private services (prearranged chauffeured or luxury
limousines). Luxury limousine drivers typically meet their
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‘Actions 5& influence Ea operation of one ooBvc:mE om nﬁ
m:don s ground transportation system Aa g., curbside E.ammv
‘access and circulation roadways, parking facilities, and
interterminal circulation buses) can affect other components of
the system. m,oH. 988_9_9 ensuring the availability of short-
‘term parking spaces can improve curbside operations.

, Oﬁcm&a Bm:mmoama Bommﬁ.om mrocE be nozmao_,oa in ms

i ooaaﬁ om the im%m in é?o__ Eow mm.oon 9@ mo:oiEm mozonm_

: m.mo_rga the %mo_na Bo<on§: o». cmmmgmna &a
<¢§o_am to and from Qa oﬁcmam areas o €. BEE:No
aio: E:amv :

o o wnoSao m m&.o o;SB;BoE ».o_. @&amﬁgm mba <oEo_om

o | Provide ,wow the ovonwmonw_ needs of the &&ocm maoﬁa

:g%onﬁcoz modes and minimize the conflicts between

- these modes (e.g, w:§$ <m§o_om vm_._asm in bus stops)

. stwsﬁa congestion of oﬁcm&nm B& adjoining
roadways :

[ Clearly agc@, 8 vmmmonmaa and &.an Ea oE&mao ;

mom&:w:onm for each mBEE :.mz%o:msoz access mode

L m=mE.o that passengers E.n<5m at mﬁ curbside are aware

of the available choices of ground transportation options.

Oﬁ.cmao Bmsmmaaoa can improve the Oﬁom&o:mv mmmo_ano%
and passenger service level of the airport, but it cannot
significantly ¢ affect the Bonom of transportation that wmmmgme.m “
choose. In oEQ, words, oﬁvmao 'management measures: ‘have
limited influence on the decisions of passengers ‘who have
selected their travel modes _uo».cu.m Rmo_::m the oE._umaa (e. m.,
those passengers who have made reservations wo_. 33& cars or

- “limousines, expect to- be picked up in private <o~=o~am, or have

, .;oa are go gﬂo omﬂomonam om nE.cmao Bm:mmoBoE

left their vehicles vﬂw& at the 2803 In Q&Eo:. oﬁcmao

L ‘ovanmaosm ao uon mm.aoﬂ aﬁ _8% BommE.om sz nEm

" convenience, m<8_m§__@, &a ooBmon om ﬁo 5595 mBEE
‘ ‘Rmb%o:mcos oﬁmnmaomm :

~ measures: curbside %moa m:cowaon and oE._umam oE,anmBaR

HmEa 6.3-1 ag:mmm measures Eﬂ improve _&a use om

msm nwmmo oosa.o_

- terminal curbside space. These measures allocate curb %moa 8;

“the most %?.ounﬁo users, reduce So number of <mEo~om t the

curb, improve operations at the curb, and m»o::&a Eaae )
enforcement. Table 6.3-1 describes seven measures, their

- benefits, some locations where they are used, and the _ng om :

time it should 8_8 to _BEoBaE omor BommE.o

Oﬁcmao enforcement ?.ooomﬁ.om can _um mmSE_mwom to ensure
the proper operation of curbside areas and to respond to -
unusual conditions (e.g., overflow situations during ro_&m%
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periods). Curbside enforcement can be accomplished by
police, officers employed by the police, ground transportation
supervisors and agents, and civilian attendants and ticket -
writers. Enforcement staff should have the authority to issue
legally binding tickets.

Enplaning and deplaning curbsides are often separated. The
‘degree of enforcement required on deplaning curbsides is
greater than on enplaning curbsides because of differences in
driver behavior. Drivers &oEuEm off ‘passengers will typically
drive away as soon as the passenger enters the terminal. Thus,
on the enplaning curbside, some enforcement is required to
discourage double-parking, but less action by enforcement staff
is required to discourage unattended vehicles.

Conversely, drivers picking up passengers prefer to wait at the
curbside (even if they are aocv_o.vﬁwm& until the passenger

arrives. These drivers will remain at the curbside unless there

is active enforcement to discourage them from doing so (e.g.,
Eo??:nm waiting at the curbside unless a vehicle is in the

- process of picking up passengers). Similarly, active
“enforcement is needed on the deplaning curbside to ensure that

commercial vehicles are not left unattended. Double-parked

" vehicles interrupt the flow of traffic and restrict the

maneuvering of HOVs into and out of the curbside area.

Table 6.3-2 provides information similar to that in table 6.3-1
for improving curbside enforcement and traffic control. Most
curbside enforcement and traffic control measures can be
implemented in under a year. These measures, used in
conjunction with measures that i improve the use of curb mcwoo
will allow an airport operator to maximize the cgmm»m derived
from existing terminal curb space. ,
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Figure 6.3-1. >=.~53 ,_.2.::5_ Uam.m.-m

mmE,o 6.3-1. ,Ezm msm_wma found E& most >Bo=om= airports
with fewer than 1 million originations per year have single-
level terminals and, as originations increase, the Eoco:-os of
airports with B:Ev_o-_g& terminals and roadways increases.
Over 95 percent of the airports with fewer than 1 million
originating passengers a year provided curb space using a
single-level terminal building. Almost 40 percent of the
m:.vonm with 1 to 2% million originations have single-level
terminals. Only 25 percent of the airports with 2 % to 5 million
originations and fewer than 5 percent of the airports with over
5 million originations have single-level terminals. This
analysis also noted that 40 percent of the airports with fewer
than 500,000 originations per year provide multiple curbsides

through horizontal separation and supplemental curbside areas.
This increases to over 60 percent of the airports with more than
5 million originations. Some airports, such as Boston Logan,"
have multiple curbside and terminal configurations at different
terminals.

This mooﬁcs Eoﬁamm brief descriptions of &33&28 for
providing terminal curb space at airports. Examples of the
terminal and curbside configurations used by different
American airports are also provided.

When increasing demands warrant and where roadway width -
and the absence of physical obstructions (e.g., parking garages)
permit, the terminal curbside roadway can be widened to
provide a second (or even third) parallel curbside with a raised
center mm_mua for passenger E&E@ or dropoff.

An alternative to the ooaon.ﬁm_ga cﬁvmao is the vc:.n:ocmw
configuration illustrated in figure 6. 3-2. ,_,Em.ooummﬁmaouo ,
which is used at Lambert-St. Louis International Airport on Em
E%alﬁa_ m%mnﬁo 8@%&% provides vE_.Euocmr
passenger dropoff spaces. Pull-through spaces allow for more
parking spaces per linear foot of terminal vEEEm frontage
than do parallel wB.wSm spaces, but Ea% require a minimum .
roadway width equivalent to about four traffic lanes.

Horizontal separation of amv_maam curbside Smmémwm.mm shown
in figure 6.3-3. This configuration, as used at Portland
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‘Issues to consider when implementing a center-island or pull-
through curbside aam_mb include: (1) voaom_ﬁwz safety
(pedestrians must cross the inner roadway), (2) enforcement of
curbside usage (restricting private vehicles from areas
designated for commercial vehicle use), and (3) passenger

convenience (longer walking distances, lack of porter service at

the center island).

Another approach to vertical curbside separation is to provide -
laterally separated ticketing and baggage claim facilities, as
illustrated in 6.3-4. At McCarran (Las Vegas), Philadelphia,
and Greater Cincinnati International airports, passenger
ticketing and baggage claim facilities are located in separate,

: Fﬁ-ﬁ:% spaced buildings with gEmbEm and deplaning
curbside frontage areas provided at the same level. Both sides

m,-n.:.o 6.3-4. Laterally Separate H..awngm and
Baggage Claim Facilities

of the baggage claim building are used for passenger pickup;
one side is reserved for commercial vehicles and the other side,
for private automobiles.

As shown in figure 6.3-1, most larger American airports
vertically separate departing and arriving activities and the
associated curbsides. This oosmmﬁ.macs is illustrated in mwﬁa
6.3-5. At several airports, a third or fourth curbside level has
been provided. For.example, at Orlando International Airport,
two deplaning roadways are provided for passenger pickup on
two elevations — one reserved for private vehicles, taxis, and
concession limousines and another for other commercial
vehicles (e.g:, courtesy vehicles, scheduled buses, and other
limousines). The commercial vehicle lanes consist of a
curbside reserved for courtesy vehicles, scheduled buses, and
limousines and about 44 angled parking mg_m, each large
o:ozmr for one gm or two vans.

Figure 6.3-5. Vertical Separation of Ticketing and
Baggage Claim Curbside Roadways
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sullching

5 u__mﬁ.c,,m. u-q m:wv_oaaaw_ OE&E% Area ».S.
' Commercial Vehicle wswmoumoﬂ Pickup

Commercial ground transportation facilities can be provided
within E&czm ,mﬁcogomg. lots adjacent to the terminal
“building, as illustrated in figure 6.3-8. For axmBEa, at Seattle-
Tacoma International ?Gon the n:& level of the parking -
structure includes: (1) a roadway and parallel curbside for
courtesy vehicle passenger pickup and dropoff and (2) a
metered parking area with 1,000 spaces for use by private
vehicles. Pedestrians use an elevated connecting walkway to
walk between the parking structure and the terminal building.
Commercial vehicle pickup areas located on the grade level of
multilevel parking structures are also provided at New Orleans
583&5:& F&gmvo:m International, and Houston Hobby
airports.

m_.m_:.a 6.3-8. Additional Pickup Area Located in
. Parking Structure

The operators of San Francisco, Los Angeles, and Miami-
International airports are planning large, centralized "ground
qmb%onmaon centers," located at a site remote from the
passenger terminal that will provide ?&Eﬁ and &,o_uom. areas
for passengers traveling in commercial <o?o_om. ‘These
facilities are designed to accommodate and encourage the use
of commercial vehicles by ?os&bm a Emr LOS for the
passenger. To provide a high LOS, these facilities could
include such amenities as airline ticketing and baggage check
in facilities and concessions. Rapid and convenient transfer
between the ground transportation center and the terminal
building and airline gates is necessary to promote the
attractiveness of these centers. At these three airports,
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Developing desired performance Bmww:wow (e.g.,
passengers per roE. <oEo_om per roE.v minimum
headway)

mmﬁc:wEnm operating procedures, including information
regarding passenger pickup and dropoff, driver and
vehicle requirements, and staging areas

Identifying compliance and operational review
procedures (e.g., vehicle safety requirements, permitting
procedures, schedule adherence, monitoring of oxoamm:&
circuits or dwell Esmmv

Oosmaanbw?m :8% om disabled passengers in
providing services (e.g., lift-equipped vehicles, audio
information systems or driver announcements of stops,
- color and size of ﬁmmmobmo_. imwmb&bm signs and
symbols

Determining the feasibility of establishing programs to

set priorities for HOV travel throughout the region.
Coordinate efforts with local and regional transit -

~ agencies, MPOs, and State and local transportation -

agencies to _Bv_mﬁoa priority measures for HOVs,

including reserved lanes and ramps, signal pre-emption

or special signal phases, central or outlying transfer, and

park-and-ride-terminals.

Identifying fare collection methods and procedures that
minimize passenger delay.

Rubber-Tired Transit Service Options

A number of different types of rubber-tired transit mmw&,omm H.o

provided at airports throughout the United States. Each airport

‘is unique, and the type of transit service best mﬁﬂ& fora

specific airport a%as% on a number of factors. Likewise,

each rubber-tired transit service has &m.o_.oa ogoﬁonmn%
and market applicability. These services can either be ?&:&% :
sponsored (e.g., provided by a local or regional transit
m&ronqvu sponsored by the airport, or privately %obmoaa
Rubber-tired services, along with their crmawoﬁ:mzomv market
applicability, and examples of where they uao used, are

: &mocmm& in this section.
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Public transit and &%on.vaﬁmmm services are available at
many airports. These services are described in table 6.4-2.

Traditional Public Bus Services

These services include all forms of regularly scheduled public
transportation, including local and regional bus routes operated

by public transit agencies. Transit agencies usually offer a
designated stop at the airport along a multiple-stop route (e.g.,
Suntran service at Tucson International Airport). Depending
on demand, ?:&sm availability, and ?.8@3 priority, some "
transit mmabeom may provide express or moBToxﬁRmm routes to
the airport (e.g., nonstop or _Szam.mﬁov service between the

airport and a nearby rail station or major activity center), as are

currently provided from Portland 583.&55& Airport to

: moésﬁoé: wo&m:m

_ The ?.m:m_.w service. oE.o,oaé for B&m_u_o-mﬁow _.o&om mo?Em -

the airport is to provide scheduled service to numerous -
residential and commercial areas, usually located along a major
artery. The needs of the airport passenger, therefore, are

‘considered equally as important as the needs of the general
- public passenger using the route. gmmaeoﬁomw because of

frequency of stops and associated travel times, are usually less -

‘attractive to airport passengers and visitors than to airport

aBEo%oom :Snm &o:m%aao&mv éwo Bm% a_aoﬂ _”o:mmaam.
mode for cost or other reasons. o

| On-A S&l Shuttle Mmlmnmn

Airport operators may provide shuttle services to transport
passengers and employees between public or employee parking
lots and passenger terminal buildings. Shuttle services are
typically provided when walking distances to the terminals
from the parking lots or between terminals are greater than 600
to 1,000 feet or a distance established by the airport operator.
At Boston, Los Angeles, and Philadelphia International _
airports, shuttle services are provided to serve remotely located
public and employee parking lots and multiple terminals.
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Depending on the location of the facilities to be served (e.g.,
employee and public parking lots, terminal buildings), the
airport may provide separate shuttle routes to cover different
geographic areas. Separate shuttle routes may also be provided
~ to segregate employees and the traveling public. These
services are often operated by a private company under a
business agreement with the B:uon this agreement typically
describes the shuttle bus 88?5% s responsibilities in
?.oSmEm the service (e. g., service frequencies, vehicle
requirements, driver training).

On-airport shuttle services are often provided on a fixed-route,
EEQE@&SF scheduled basis without orﬁmo to system users.

: ,:5 frequency and extent to which such services are provided
vary, depending on the proximity of the parking facilities to the
w:.von terminals or nb%_oﬁsma centers and demand for the
service. ,@Ecmzwv service with fixed headway of less than 5 to
10 ‘minutes is available during peak periods; service may be -
less frequent or ou an o:.mmgﬁa cwm_m during off-peak periods.

.ms:.imu to Other Locations

- Shuttle services transporting both the traveling public and
employees to fixed-rail transit services or off-airport facilities
may be provided solely by the airport operator or in

“conjunction with local transit or fixed-rail service agencies.
These services provide passengers with a relatively high LOS
(e.g., limited stops, curbside delivery of baggage and .
passengers). Examples of shuttle service to fixed-rail stations
include the Washington Flyer, serving Washington Dulles
International Airport and a rail station located in West Falls

Church, VA, and AirBart, serving Oakland International
Airport and the Coliseum Bart station.

Privately sponsored services include taxis and door-to-door.
shared-ride vans that provide passengers with service directly
between the airport and their destinations. Privately %Obmomoa
services also include regularly scheduled fixed-route service
between the airport and established stops. These: mQ.Soaw are
aomoac& in table 6.4-3.

Taxis (Includes E«&&:c: Taxis, Radio Taxis, or \Sg.e QE..Q

Taxis are oxo_zmia-:% n_oQ..\S.%oav o:.aaamaa services
J@om:% provided at large-, medium-, and small-hub airports.
Taxis are frequently the second most commonly used mode o».
access to an airport. There are various aemm of operating -

. ma.mamaaoam between w:ﬁonm and taxi services. Some E%onm

operate an “open access” system, w:ogbm all ?,ownn_w
permitted taxis (e.g., those with permits from appropriate -
governmental agencies, such as the local city or State Public
Utilities Commission) to operate at the airport. Other m_Gonm

enter into business mmnaonﬁa with a single taxi operator or

group of operators who, in exchange for the exclusive right to
pickup an: passengers, assume responsibility for operation
of the service (e.g., driver training, vehicle and i insurance
Hoacnaaoamv
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Many airports have problems efficiently and effectively
providing taxis for passengers terminating their trips at the
airport. Taxis are sometimes not available during peak periods
or inclement weather, while at off-peak times, a surplus of taxis
may exist. Taxis'may not be well maintained, drivers may not
speak English very well, or passengers may be overcharged. In
1995, special taxi service agreements existed at a number of
airports. Minneapolis-St. Paul International Airport allowed
taxis permitted by four different agencies (i.e., Minneapolis, St.
Paul, and two classifications of suburban counties) to operate at
the airport. Seattle-Tacoma International Airport allowed taxi
service by a consortium of drivers (i.e., owner-operators),
formed at the request of the airport operator.

A survey was conducted in 1995 to determine how six large
airports managed taxi operations.” Ground transportation -
‘managers, parking structure managers, and taxi managers at
- New York LaGuardia, Q:ommo O’Hare, Cincinnati, Miami,
, ESoExu and San Francisco airports were Sﬁ?ﬁé& ‘None
of the airports had a formal taxi management plan. All
airports placed some restrictions on which taxis were allowed
to enter the airport to pickup passengers. LaGuardia and
O’Hare require all empty taxis that enter the airport to have
medallions showing that they are licensed by the city within
which the airport is situated. Both airports restrict entry to only
city-licensed medallion holders. Other taxis, not licensed in the
city, may only dropoff passengers and may not enter the 860:
without ummmgmﬂ.m in the vehicle.

The taxi system at Cincinnati is run by an association of 13 taxi
companies from two States (Kentucky and Ohio) that manage

and police themselves. The association has an agreement with
the airport in which the airport permits only taxis from the
association to enter the airport to pickup passengers.
Prearranged service is not allowed, and no other taxis are
ﬁona:oa to enter the &Qoz.

Miami International permits all taxis __nosmoa é&:z Miami
County to enter the airport, and San Francisco requires a city
permit to enter the airport. Both airports allow unlicensed taxis
to dropoff passengers, but they may not enter the airport
specifically to pickup passengers.’ Phoenix contracts for taxi
service with three companies, and only taxis from those
companies may enter the airport to pickup passengers. Non
contract taxis may only dropoff cwmwobmanm and Bzwﬂ Emz
immediately _omﬁ the airport premises.

None of the surveyed airports charges a fee when taxis enter

the airport, but all six charge when taxis exit the staging

facility. Cincinnati Airport charges an exit fee of $2.00 von

taxi. A $1.50 of the fee goes to the taxi association for
management and administration costs of the taxi mwmas. The
money is used to pay the dispatchers and to manage the staging
facilities and the taxi stands at curbside. The other $0.50 ; goes

_ to the airport. Miami charges a $1.00 exit fee that is added to

the fare on the taxi meter. Phoenix charges two types of fees.
The first is a flat fee of $200 per vehicle per year. Each of the
three companies with service contracts is responsible for

~ paying the fee for each of the vehicles working at the airport.

This flat fee helps with the administrative costs incurred by the

- airport for quarterly vehicle inspection, decals, meter

inspection, and insurance. Phoenix also charges a $1.00 trip

——
_
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traveling party or parties with more than one passenger. For
the inbound trip to the airport, the driver will make trips to
several pickup locations before heading to the airport for

passenger dropoff. A passenger pickup point may be anywhere

within the van’s service area, such as a residence, business, or

hotel. For the outbound trip from the airport, the process works
/inreverse: The van picks up passengers curbside at the airport
terminal, delivers them to their destinations, and after dropping

off the last passenger, repeats the cycle by picking up
passengers heading to the airport.

For the service to be cost effective, it is better to serve a

densely populated area that provides enough airline passengers

to'use the service. Providing service to areas with low airport

trip generation is less profitable, because the pool of potential -

passengers is smaller. ‘At airports in less densely populated
areas, it may be necessary to combine trips from more
dispersed locations, which may increase the travel time,
especially for those passengers picked up first on the route
heading to the airport or dropped off last when leaving it.
Routes should be planned to minimize delay, so passengers
may ooav_oﬁ their trips with minimal waiting times and -
%SE.m to. c_ow% Qa %ocom. other ﬁmmmosmﬁm

m.woﬁoa Ea_w to mw<on the use of door-to-door van airport

service are:

W23

Relatively short time for travel to and from the airport
(because it does not involve a transfer, as does public
transit or fixed-route services)

Limited mobility of one or more persons in the travel
party @Bm: children, m_aau_vw rmb&omvco&

momé _ummmmmn or many ?ooam of vmmmmmo

>a<o~mo weather conditions.

Door-to-door van operators typically charge a fare for each
person who rides; for multiple-person parties, the operators
may offer a reduced fare for each additional person after the
first. Hﬁzow:vw rates vary by location and distance, but other
factors, such as tolls or whether a passenger wﬁormmmm a round-
trip or one-way ticket, wa mm.ao" Em mﬂd.

Factors that encourage a passenger to oﬁoo% door-to-door van
airport service over another transportation mode to the airport

include:

Private automobile not m<m:mc_m for Bv

.HEU mﬁmﬂos of several amwm Rmc_abm in Emr airport
parking fees

Travel costs or taxi use not Rgcﬁmmc_n ?osgm_ummm
Qw<a_o_.mv

Unfamiliarity with the geography of the region or with
alterative public transportation options (visitors) -

Familiarity with door-to-door van airport service from
experience, referral, or available literature.
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- Table 6.4-4. Privately Sponsored Prearranged Services

Exclusive-ride services provided on
Eam:wnmma basis with passengers

services.

om:Em in advance for vehicle

dmcu:% -provided by  operators of tour

companies or for special, infrequent group
events that require use of full-size bus (35 to
55 passengers) or for _.omz_mzw scheduled

“events (e.g., cruise ship’ w»mmgme. moasao

Typically shared-ride, on-demand services provided for
customers of on- and off-airport rental car agencies,

; woﬁ_m. Boa_m and om..wﬁvo: v:E_o vB._nEm §m.,

mm,«,ﬁm. companies offering services
usually provide stretch or Iuxury
limousines with maximum  seating

capacity of four to five passengers.

. * Depending on demand, mo_.Soom Bm% be.

_provided in full-size gmom or EE_.gmam
- with seating for 16 to 20 passengers.

* Because of space constraints at curbside:

-and becaiise operators may wait while

| passengers claim baggage, separate -

- staging facilities may be provided ..

: B Ovmaoa of the v:BmQ mQ.SSm Ao g, wosw,, vw_,wsm

facilities) may provide a variety of vehicles to

| ,a.g%on patrons to and from the »Suc:v Eo_:asm

vans; mini-buses; and ?:-m_ua buses.

'« Service may be provided at regular intervals (e.g.,

headways less than 10 to 15 minutes) regardless of
demand.

1e At locations with low, mvon.&o ‘demand, vamuoamoa

may be required to notify respective agencies of their
arrival at the g.von to arrange for’ services.

Fares typically charged on va_. hour
or daily basis regardless of number

 Charter companies usually uww_ per hour
regardless of number of passengers coEm

._,vﬁmow:w no charge 8 mwwas ,503. because
n.gm_uo;w:cs is considered Eﬁ of, or incidental to,

Originating visitors - medium -

| Originating visitors - high

of wwmmgmaa cnSm g%onoa 1 .ﬂg%o:on | primary services being provided. ‘
mEEowaom -none e . hmBEowoom - low Employees - low
Originating residents - B&EB -Originating residents - low Originating residents - low

Onmﬁmﬁum visitors - high

passenger service

* High proportion of business trips
* Fare Aooavm_.& to parking costs)
| * Provision of  high _a<a_m of

* Not airport-dependent

. mnonco:ow om ms.ﬁoo -
¢ Quality o». service

“Local service

Local service

Most hotels, motels, 3::: car agencies, and private
_uB.wEm lots ‘
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L Through Service — Routes that continue past the

airport will likely support more frequent service and - Designed to accommodate passengers with baggage
attract more ridership than routes that terminate at the - carts or suitcases with wheels
airport. . :

AT g b : , , , - Designed to comply with ADA requirements
In a very few European airports, rail service is provided using :

dedicated trains with special features, such as unique exterior - Located adjacent to the _uwmmmmo .o_&i areas, where
color schemes, onboard attendants, and oversize baggage passengers select from the available travel modes.
compartments or ?oSEo: for hanging garments. However, to

allow equipment to be interchanged throughout the system, v 'Y Baggage handling is Ew&w easier. Emm:vu cmmmobmﬁm
most rail operators ?.amou to use standard o@EﬁBﬁ: on the are offered:

airport _Emm. : ,

- Porter service to assist wn.qgmvoazm baggage
between the terminal and rail platform (or rail car)

>5uon rail stations that have mawoaa the Emromﬁ Eooﬁmmo . _wmmmmmm #o:owm ,Emﬁ can accompany a passenger on

of airport vwmwosmoa and employees appear 8 have the the entire route between the baggage claim area and the
following common owﬁmoﬁanmcom. GRS v e rail platform, including on escalators
¢ .;m &mﬂo: is __ocﬂnm S&E_ convenient im:ﬂ:m : - wwmmmmo ES&E@ services that m:oi ﬁmmmobmaa to
Emgoo om 90 855&. Eow:va the 8; mSaoz is: check their wmmmmmo to (or from) their ultimate
w destinations. For example, the Swiss ..E%\WE_.,

- Located within 500 feet of the terminal vEEEm, ; Baggage" service allows passengers to check their bags
thereby avoiding the need for passengers to ride a at any of over 100 rail mﬁaoum\swesﬁazwa%aozmw
shuttle bus or transfer to a ﬁooﬁo-Eoﬁn mwmﬁoB to go to their final destinations (avoiding the need to claim
to the terminal cEESm B and recheck bags at the airport). Passengers may also .

‘ choose to check their bags at any Swiss Air airport

- Designed to minimize (or avoid) the need mon . ticket counter in any nation (or at certain other airline
passengers to change levels, climb stairs, or use an ticket counters) through to any of 100 Swiss rail
escalator. Grade-separated paths between the terminal stations. Examples of more limited baggage-handling
building and rail station should, however, be provided services exist in Sweden and .-%mb

to eliminate the need for passengers to cross roadways.
Grade-separated paths enhance passenger safety and
eliminate impact on roadway operations
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®  Scheduled Bus and Van Services - city transit bus,
regional bus, aitport express/shuttle services

° Courtesy Vans - hotel and motel courtesy vans

L Rail - Bw and mmE rail transit, regional and commuter
rail services, AMTRAK; m_mo So_caom monmou mQ.Soo «
to _oo& 3__ : ,

o ,QSQ. wo:oovﬂan water mg:_o\mon%v Em:n:m

Data for w:.voam served by only rubber-tired vehicles are
presented in this section and data for airports served by rail
transit are provided in the next section.. ?Go:m served by
rubber-tired transit were categorized by size, based on the
number of annual originations (originating and Honéswgm
passengers) ma?& by En airport.

Airports With Fewer Than 5 g“ 000 Originations/Year

Data were available for only five airports with fewer than
500,000 annual originations. These airports are identified in
table 6.4-5, along with annual originations, the percent of total
enplanements that were originations, and the year that the
survey was conducted. Table 6.4-6 shows mode of access
information for airports with fewer than 500,000 annual
originating passengers. Each of the four airports in this
category primarily serves originating passengers (over 80
percent of enplanements). Travel time to the airport from the
CBD can range from 5 minutes at Palm Springs by taxi to as
long as an hour by bus at Long Beach. Transit use for these

m:.vonm ranges from 2.3 ﬁonoaa in hosm wnmow to 15.2 percent
in Savannah.

.H»Eo 6.4-5. Airports With Fewer Than mg 000
czm_:»g:m

2 | s | 1903
,.w,,,,.‘ : | o em | _.»GSa

4 | s | 108
| 100 | 19987

* Does not include charter ?mra
A irports With 5 00,000 to 25 g&.@w Ql%.:wme:w\ng
,Um8 for oaw five airports were available for this group. These
airports are identified in table 6.4-7, along with originations,

the percent of total enplanements that were originations, and
the year that the survey was conducted. Mode of access data

for these airports is provided in table 6.4-8. These airports

shared many characteristics with the airports in the previous
category. Originating passengers at three of the airports use
private vehicles less than 60 percent of the time and heavily use
rental cars, taxis, and transit. Transit is used for access at these
three airports over 12 percent of the time. This can be
attributed to the high number of nonresident, ‘nonbusiness. trips
made to those airports. v
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Table 6.4-8. Mode of Access to Airports With 500,000 to 2.5 Million Annual Originating ,—.wum&.m@ﬂm

ITC ALB
76.5 580 508 483 706
145 15.0 31.1 27.8 20.5
3.9 9.0 44 19 13
32 5.0 49 1.8 24
e 4.0 06 124, 05
- 6.0 68 - 47
19 30 0 | 14 1.8
10-15 20 15-20 5-10 15
v 20-30 25 20 i
$7.60 $13.00 $15-417 $8.00 . $16.00
- $0.75 $0.75 $1.00 $1.00
30-60 - 60 | 25 30-60 -

\A:ﬁcwa §3 2.5 to 5 Million QEWES.SE.\%«S.

U&w were m&EmEm moH. _ ~ m:.vonm i:.r N m to5 B_:_on annual
odewao:m. These airports are identified in table 6.4-9, along
with originations, the percent of total enplanements that were
originations, and the year the survey was conducted. The
majority of enplanements at St. Louis, Minneapolis-St.Paul,
and Houston Intercontinental airports are not originations.
John F. Kennedy Airport also serves a high proportion of
enplaning passengers that do not use ground transportation.
These airports all serve as hubs for major air carriers or have a
large number of international flights. The remaining airports

serve a high proportion of originating flights (70 percent to 98
percent of enplanements). Chicago Midway and St. Louis
Lambert are included in this group, because they did not have -
rail service at the time of the survey; however, they have since
added rail service. Mode of access information for the 11
airports that serve 2.5 to 5 million annual originating
passengers is Eoﬁaoa in table ‘m.h-_o.

It is difficult to characterize ,Eo, key factors ogﬁgasm to

transit ridership to and from these 11 airports. The access to
San Jose by private <w€o_9 rental car, and taxi is 94 vono,@a
while only 6 percent of passengers use transit. ;
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Table 6.4-10. Profile of Airport Characteristics for Airports With 2.5 to S Million Annual Originating wsumnama.‘m

483

66.1

59.0

21.0

64.0

436

,3.&

10.6

24.7

222

18.0

18.0

324

T 122

26.8

34

6.3

33.0

50

2.8

73

0199

221

32

24.0

11.0

0.6

12

3.6

1.0

6.0

0.6

_ ,% Q.W

135

2.2

3.4

3.0

7.0

37

43

- 25

003

L N.w ‘

09

20-30

10-45

20-30

20-40

35-60

20-50 -

1520

50

30

-75

$17-820

$16-$35

21

$13-$15

$13-818

12-14

S180

$1

o 30-60

Dispersion -
of origins/
destinations;
|many
|business and
resident

passengers

SL.10

10220

Many =

‘|nonresident,

nonbusiness
passengers.

15-30

Scheduled
bus and
express
service

Large
volume of
cruise ship
bus passen-
gers

- $0.85

60

Primarily
courtesy
and shuttle
van service

| 8135

$30-835 | $20
wo,.wo. -

Distance
from CBD;
unit
terminals -

fw__

2040
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Table 6.4-12. Mode of Access for Airports With More Than 5 Million Originating Passengers/Year

788

44.5

33.2

30.0

520

43.0

50.9

32

2255

462

4.0

10.0

180

19.6,

2.6

12.2

5.4

36.0

7.0

8.0

54

w1209

1.0

213

20.8

8.0

8.1

5.0

59

16.0
80

3.7

1.9

1.0

3.0

6.0

49

1.7

4.2

1.0

10

1.0

.38

20-45

20 -

25

20-40

30-45

40

35-40

40

- 2075

3045

$12-$48

$16.50

$24

$15-825

$1.60
30

$1
60

$0.75

60

$30-$35.
7

10-20

Destination resort; -
many nonresident/
nonbusiness passen-
gers

| Taxi and on-

demand (black
car services
altractive)

1530
Characteristics
of New Jersey
market; on- -
demand ,
limousines; high

cost of parking

_ 30
Concentration
of origins/
destinations;
on-demand,

shared-ride vans
successful

successful;
dispersion
- | of origins/

-+ |destinations
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“Table 6.4-14. Mode of Access for Airports With Rail Within Walking Distance

$150

$25530
815

Near baggage claim area - {Under garage
Little time savings - ‘High cost - -} Frequent users, - - |- Travel time savings - - Reliable travel time
Parking available - Transfer required | shuttle passengers - Converient CBD - - Travel time savings
No access congestion | to CBD - Access congestion | service - . - Travel cost sayings
Low visibility - Parking available |- Lack of parking |- Parking at stations - Used by employees
- -_Convenient -_Parking available Rk .

165




991

Qmo 0] DIAIRS -
BAIE IOIAISS IR1 981 -
[eroysng - s13usssed opnyg - asn
s198uassed ad) woy sdueisyq - §59008 pauUIENsSuo)) - WoLJ PUBISK -
d[unys “s19sn juonbosf - [le10) sng - owil [9ARD J[qRI[AY - [lex oy sng -
, _ (snq apnys) I
SO 199 067 _ SN
ajoury QUON
, <8 -~
".9‘ 09-0¢ 0€
SL'1S 8$-6$ 91¢
§T$-C1$ 0z$-TIS ov$-c€3
- - €8°0$ §96%
R E 0€ ge-¢ 09-0¢ 1Y 4
-0l 81-91 0e-S1 - 09-¢¢¥
- - 0C h-LE
L0 I| 01 T 0¢ T -
- 01 8¢ --
[} ov 6’1 (139
99 0L (44 oS
€T - 87Tl -
0e 0L 781 o1
691 oLl oy 081
069 0'€9 1°0¥ 08¢

['5Y 0} sug SPINYS PIM S0y 10§ 55000V JO PO "SI0 IGEL

i




6.5  Intermodal Transportation Facilities

Intermodal Qms%onmaon facilities are ammwmsma to
accommodate various modes of :mzmwonmaos and to allow for
the transfer of passengers and/or cargo from one travel mode to
another. Traditionally, intermodal transportation mwo_:aam have
been planned to facilitate cargo transfer (e.g., from air or
mEEuEm modes to rail or trucking modes and vice versa).
However, with growing concerns over air mcm_:% levels, the
move toward encouraging the use of HOVs as a means of
8:35@ congestion, and governmental legislative impetus
(e-g., passage of 1991 Hwﬂm> and the Clean Air Act -
Amendments) there is increasing interest in Eoﬁ&nm,wmo:&om
for Eﬁnaﬁoam_ transfer of vmmmgmanm, as well mw ,oﬁ.m,c. ;

In the &,Gon onﬁnosama 58_.80&& wmmmgm.ﬂ., gmconmma:

facilities should provide convenient and efficient transfers from:

one travel mode to another to facilitate trips to and from the
m:ﬁon >ooo_.m5m‘8 Ea Omamu ,wow,.ﬁgs%o;mac:,ma&mmu

- the mom_muh of an Eﬁ:ﬂoa& ».moznw ,_m_&oﬁom.v%

' the nature of the transfers occurring there,
Fundamentally, the transfer is perceived as an
impediment to travel. All trips involving more
than one mode of travel require a transfer, as do
many trips on a single mode. Experience has
shown that where the difficulty of transferring has
been reduced, user satisfaction and the amount of -
travel-have both increased. Since transfers cannot-

' be entirely eliminated, it is essential to make them -
as quick and pleasant as possible.*! :

The special requirements of airport travelers, visitors, and
employees should be accommodated. - This should include
minimizing walking distances between any two travel modes,
providing timed transfers and connections to minimize delays,
and limiting _ummmmm?og_zm Efforts to achieve Emr levels
of passenger service are necessary to encourage the use of
HOVs such as rail, transit, and commercial vehicles; usually
available at such facilities. In addition to these more popular
modes of travel, many others could be used to and:from an-
intermodal transfer facility. ; ; :

Various types of on-airport and off-airport intermodal
transportation facilities can be provided for the benefit of
airport passengers, visitors, and employees. - Evaluation of
Intermodal Transportation Facilities, prepared for the FHWA,
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Table 6.5-1. On-Airport Intermodal .—.-.»:%E.?mol, Facilities

Mini-Terminals

Bus mwozo_.m imz_bm nooBm

* | with limited passenger

mBoE:mm, no<a3a mwa:oa

rcomaa near vﬁxsm .é.:o:ﬂo
or lot, perhaps adjacent to

-commercial vehicle lane, near

wo:_aa ESB&B:& Airport

.Eos%m covered shelters for

passengers waiting at island

| curbside adjacent to roadway.

Consider airport policies and studies related to land-use planning,
terminal area planning, and surface access planning (new
: Bmaiw%m. _S_G to scms:m or EBS& 3__ mwmsamv

; ,Egs@ vo,o:z& nonmgam:_am gm maonmwoonmad_:w mzor
 as freeway ooumndo:o: ; ‘ ST

bus, and commuter rail
operations within one
transportation center.

gmmmmn o_w_E E.aw “Identify type of mmo___nam to be vBSnom at 58_.80%~ mmB:Q <m
: B%o: wmo___ﬁ
| Design facility to allow for flexibility to 968:_ or ..osmm_mu areas
: R , based on crgm_:m needs. . L
“ Mega-Terminals/ | Multistoried buildings with  * | San Francisco, Los Angeles, | Design facility to minimize walking distances; mmve.sa vmaomﬁmn :
| Ground passenger pickup and dropoff - | and Miami International and vehicular: 8:5? minimize need for wmmmnums. m_mum. etc.
_ Transportation for various modes, ticketing, | airports are currently
- Centers (GTC) baggage claim, rental car _planning for specially vSSaa _.o__mEo wna _.wva n.mb%on»ao: 32_8 cogog mmo__é
o S »mmo__.snu, 08 : S _,;mam_msuan GTCs at sites and »:.vo:
‘separate from terminal.
| B e , 08&5»8 timed gm».oa and 8.58:03 of various Bc%m 8
| minimize passenger %_wva el ‘
Intermodal = | Airports that, within their | Michigan Regional Airport | Consider ano-mvac_mo EEEEm EE mom_mn R_maa to ovonmag&
Terminal Facility < | terminal facilities, serve as = ' | has provision for air, bus, and | ‘and enforcement issues. .
‘. .| conyenient transfer. vosa for - | commuter rail operations : T
.| . various Eo%m oftravel. - | within the Michigan Consider potential passenger perceptions of level of convenience
Hvﬁam:vw _aomﬂma n cm m:.. b H.ﬂgmvo:m:cz Center. resulting from number of mode. gmo_.m and _ogson of mmoz_a\ in .

, 3::8: 8 co&dEm areas.

Consider m<w=»§:€ of ».E&Em solirces mo-. financing ».»2:?

, E&:@Em both mﬁxﬁ and Boaw_:uo: sources. -
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Off-Airport Intermodal _...»a__.:am

Om,.mEuon intermodal facilities, often referred to as satellite
terminals, are typically operated by either public or private

agencies, rather than the local airport. These facilities can be
classified broadly as limited-service or full-service ﬁoazbm_m
Table 6.5-2 provides specific planning and design
considerations for off-airport Eﬁnsoa& mmo::_o

This classification mmboa&
3& provide c&._c:m for 8

a BmE_% by mwmmonmoaw

Nuys 83:5& Bus servic

particularly during the vom_m <mnmﬂo= Bo:awm of u:bo»u&%»mn@ :
August, when passenger ridership is between 60,000 t070,000

riders per month. The use of this facility g ‘employees of the
airport is relatively constant throughout the year, with
approximately 10,000 passengers each month. In addition to
bus service, the facility provides 2,000 parking spaces, ticket
counters for several airlines, skycap baggage service, waiting
areas, and parking lot security for its passengers. (Passengers
may purchase bus tickets until 2 minutes before bus departure.)

Another oxpn%_n of this type of mmo_:a\ is the ﬁommz mxg.omm
bus service, which serves the Boston, MA area.-

Full-Service Terminals

These facilities, operating as remote airport passenger
terminals, offer ticketing and baggage check in services in

- - addition to transportation to the nearest major airport.

e wno%z%_oomgm a mmo_:q no_mzﬁw to 092 facilities and

- modes to %ﬁnovduﬁo_%.wamﬁ high passenger levels (e.g.,

, &obm,mwoonmmmﬁ@?mrim% corridor that provides HOV

~ lanes, within a corridor ,§9 Emr levels om mﬁvon-cogm
,ngomm trips)

® Relocating modes to better serve the facility
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Table 6.5-2. Off-Airport Intermodal Transportation Facilities

Satellite terminals, typically operated by public or
private agencies other than the local airport. - Park
n' Fly facilities; providing parking for m:.coa.

" bound travelers and convenient transfers to -

| dedicated transit service to the airport. mmo__&

| may offer additional v»mmoamm.. amenities, -
Eo_ca_:m iu&:m aréas aa some w:__:o :o_na::m
- services, ST

Limited-Service
Terminals

, m_wwiww Service in Van Nuys; CA, is

a 24-hour bus service to LAX. It

-provides 2,000 parking spaces, ticket

counters for several airlines, skycap - -

| baggage service, waiting areas, and
‘parking lot security for passengers..

Coordinate multiple-agency concerns and requirements ;
(. ¢., rerouting of public :.»:.ﬁ moz_oam. potential
»,Ea_nm sources; etc.). :

Identify feasible locations for off-airport intermodal
facilities that are wg_.ov:ws_w located to aftract Em_—
“passenger levels (i.c., w_ozw a ooswgaa r.m:imw
corridor that vnoSaom HOV lanes; within a corridor with

. high levels of airport-bound business trips). *.

'Remote airport passenger ‘terminals, offering
+ airline ticketing and cwmm»mo check'in services in
EEEo: to gmvoaw:o: to nearest airport.

Full-Service
Terminals

‘Currently in Orlando; there are ng
‘to.construct an intermodal .

transportation center designed | to

function as a remote airport terminal -

with airline ticketing; security

screening, and passenger and: gwwwwo ;

o__no_n in.

. Consider availability of property for the facility,

including any land- use, environmental; or physical:.
constraints at the site. Identify potential impact.of Eo
mwo__:w on mE._.oEaEm _.nmaoa_& or ooBBono_& areas.

E_mmoa at the wmo::% mba aﬁocm:oﬁ the system

o Fa.oaco_bm new Boaam mba mQ.Soom to c%:&ﬁo on Eo
‘new facility and accommodate new %mem

o mmﬁvszbm priorities of moonmm to facilities

L Woa&.::sm So roles. om Qnmasm ﬁmsmmon ».mo_:aom to
o__BEmﬁ duplication and develop mwoo_&_umﬁon ,

® vag&bm Eo nos&_uou om Bomm_ a@E@BQ: to Bmﬁnw the

new facility

oon&zmazm Bazu_m-mmgo% nozoon.m &a 3@%80:8
uch as realigning schedules and routes to better coo&S&o

e an@aoabm _ucmEomm and noBBzEQ sma% BE ;
environmental concerns by identifying vcﬁgam_ _vaoﬁ o». “
the facility on m_ﬁo:b&bm residential and commercial areas

® Considering the m<2_m9_5 o». Ecca& moa Eo mmo___au
including any land-use, o=<=o§ob§ or ﬁwwm_o&
constraints at the site

. Qaa&nm availability of funding sources for financing
the facility, including both airport and nonairport sources -
(ISTEA funds, user fees). Identifying the need for project
support (State and local transportation and transit agencies,

commercial vehicle operators, airlines).
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the provision of convenient express transit services, such as the
Boston Logan Express service.

Air passengers are concerned about getting to and from the
m_ﬁon as quickly, 8558«&? and na__mE% as possible. They
cannot afford to miss their flights ma are often on tight
schedules. Passengers will only use Emr.ooo%m:o% modes if
Eo% are cQ.oo:\om as reliable and fast. Air travelers,
vm:_oc_maw those 52&5@ on ngmmmu are often not
particularly sensitive to the cost of the access trip, including.
parking ows.m% ‘and are §=Em to pay for the convenience of
SwEm taxis or E&czm at an airport. However, oxvoaosoo
59 work travelers has shown that, if the cost of driving alone
is Eonmmm& and high-quality alternatives are provided,
passengers making business and pleasure trips will be more
Eno_w. to shift to higher occupancy modes. The willingness of
passengers and employees to use higher occupancy modes, if
Ea% have the amE characteristics, is shown by the ridership on
the ﬁommb Express in Bq mﬁoP the Evﬁimw service in HOm
Angeles (as shown in mmﬁo 6. m c and Zoﬂ.onw: at
éﬁ?zﬁos Zmﬁou& ?Qon

mch&om of achievable HOV by passengers can be made by
mb&%NEm the Boao %Em that were reported in the tables
included in section 6.4. The _dmc_a of this g&v@m E&:@& as
SEa 6.6-1, mroi E& Emr-ooocvmbo% use ranges m.oB 37
percent, of | passengers originating at Philadelphia Haoamnozm_
Airport, to 5 percent, of vwmgmmnm omm_umanm& the airport in
Wichita, KS. ;

= n | v ] s ] 2
2.5-50 9 33 10 13
.‘;_‘.N.w 1 1 | 16 16

, Am : 1| s s

Table 6.6-1. HOV Use at Different Size Airports

Management of OeE,.ro,..&w_,ﬁwEn,_om ,

Commercial vehicles, such as taxis, limousines, van services,
and bus services, can also contribute to airport congestion.
These vehicles often circulate through the terminal no.mmm_
_oowEm for gmmonmoa to ?o_EP Bosouo__uo terminal curb
space, or block terminal aommm Zm:mmoaoa of curbside use 3_
these vehicles is discussed in section 6.3. Other %?osorom to
managing these vehicles, as well as autos that circulate through
the terminal area, and locations where management techniques
have been implemented are described in table 6.6-2.

|
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to work together in a van that is driven by one of the

- employees. Employers can support vanpooling by:

o vnoﬁﬁbm mmo-BmREnm assistance

®  Buying or leasing vans for employees use

e mﬁcmm&&sm,naﬁowamoibﬁmac or _a»mwnm;

o umccm_&NEm,,\wnvoo_w or Eamnm v% vm%Em ,ovonwaoas_

,oxvoammm .mbm_ﬁwaw_um costs

L cha:m,_ §Sm

®  Maintaining vans
° Fueling vehicles.

, >_€on oBEo%Qm%omz ,E.oSam financial Eooa_ﬁmgﬁ .

encourage employees to use higher occupancy modes.
Financial incentives that can be provided by employers include
ride-share subsidies, transportation allowances, and indirect
incentives, as described in table 6.6-3. If employees are
provided high-quality service as an alternative to driving alone,
these incentives provide further impetus for _E%o: workers to
use higher ooozcubo% modes. e ne
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@ Programs offering employees who ride-share a guaranteed -

ride home if they use a high-occupancy mode to reach the
w:._uon and cannot use it to go home caowzma of
:bmbﬂo%mﬂom work 3@5383? ;

;omo Emoﬂ:mﬁo: mua Eﬁ_ﬁsm Bommﬁam mbm om_on QSBE%
are Eo:aoa in table a 6-4. ; ,

Perhaps the most effective TDM measures for airports are
ﬁﬁ_cbm management measures. Higher charges for parking
will encourage employees and some passengers to look for -
high-quality multipassenger alternatives to the automobile for
their trips to the airport. However, there is a risk that higher
prices will increase the dropoff of ﬁmmmanmoa which may add
to airport congestion and air pollution. Examples of parking

management measures &E their applicability 8 employees and
vmmmosmoa are shown in table 6.6-5.
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Table 6.6-5. @E.E,sm Management _.wcmwni

iployees who ride-share receive

Homo?oa vE._nnm spaces near o:ﬂ.m:oo

to building. - In situations where
v.&.wEm facilities are large,. §Q E
convenience or attractiveness, or are

m.oo <n Sog:sw to :%-%E.o

| Lawrence Livermore

_Eioa Eamaa::w_ parking can be an

Labs, Livermore, CA:

| Preferential parking.

Fee %&m& for vehicle _u&Enm ina

garage, lot, or other facility.

Can generate revenue that can be used
to subsidize transit and o&ﬁ.
w:oEﬁEo Eo%m :

mEm e fee vwa %&\ 3. all <oEo_8
entering facility, single fee paid for.
monthly parking pass, different rates:
charged for different modes or at
different times of day.

Twentieth Century Corp.,
Warner Center, .
W. San Fernando, CA:

priced parking.

, ,.M_},,ﬂm_,oa,,aaon airports.

Limit amount of parking available.
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Table 6.7-1% identifies ITS user services that ,Buw be aaw_@ma, ‘

to support airport ground access. Services such as en-route
~driver information, route mE&Som and incident Bmswmasaa

. are currently being used to reduce confusion for airport users

when accessing airports.. A limited E<o=8Q of ITS initiatives
currently used at U.S. airports is provided in table 6. s
Some airports have different 1 uses for ITS strategies. For
oowEo“ at BWI, Automatic Vehicle Identification (AVI) will -
be used to capture the number of trips made by taxis, shuttle
buses and other commercial vehicles. At Denver International
Airport, AVlis cmSm used to collect revenue Ewonamaos and
to control congestion. As illustrated in table 6.7-2, AVI is the
E&oBEmE ITS strategy being used by airports. Other ITS
applications are beginning to be explored, but have not been -
used to the extent of AVI systems.. For example, ﬁogo_om_om
such as n:S.oimS mgmo? audio transmissions, and Samc
image vnooommSm may moBom@ be used to provide ?:oaosm
similar to those of AVI -- to track and locate ‘commercial
ground transportation vehicles, shuttle and taxi dispatch,
parking Eh.o_.BmaoP and 8<o==a control. Today, in m&_so:
‘to AVI, other ITS initiatives are also anm used, such as a
 traffic information system, which provides aogm:ob on-
parking availability at the airport. It is important that the ITS
strategies ma_ooﬂaa mQ. an mﬁvon cw E@ coma.mo_cag ,».oa:m
noo% V

This E<oaoq __mczm and other _:GSEB should be 9&5&3
to determine whether ITS. can be :wom to ma&omm an ms.co:
access problem. One coﬁmsam_ Eoc_oB at an airport is that the
curbside is congested during peak hours due to curbside taxi

and limousirie v&.ﬁ:m. An alternative for mo_ﬁnw that problem

is enforcing a maximum dwell time at curbside. ‘This can be

‘'supported by an AVI system that identifies vehicles, wmovm

track of how long they wait at the curbside and charges them
for excessive waiting time. Such a system is currently being
cm& at H.om >=m&8 FSBRS:& gon

Several alternatives for airport ITS use may be identified. In -
some cases, one option may support several alternative -
management strategies ir:n. in other cases, there 1 may _ua
several ITS options for ngoabm a mEmH strategy. At this

‘point in the planning process, alternative ITS :sv_oagﬁaosm

should be evaluated to determine technical wmmm_c__:w as well as

voaunm,_ costs and benefits.” Technical feasibility may be -

established by ax&EEbm similar: %E_ownobm at other airports.
If the application is unique, it Bm% Tequire a ».mmm_gra\ ma%
Total life-cycle costs So_c&zm Emﬁ__mﬂos. operation and
maintenance costs should be estimated. Benefits may co

 realized not only by airport passengers, but 3 .&Gon

employees, service providers and in some cases the mEEam

~ The kind of benefits that may derive from ITS include cost
- savings, reduced travel time, Razcna,%c__go? and reduced

capital expenditures for new facilities. These costs and benefits

“should be mbw_%Noa when evaluating alternative airport access

:s?,oﬁaga within the overall a<&.§_o= m.mBmioaw ér_or
is described in Chapter 7.
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*Collects revenue and fees;

.o%:o_m, oon«mammouw :

*Records trip counts for registered mnoEa transportation <o_:o~a$
*Tracks commercial vehicles in and out of the airport;

«Controls bills, and bills certain groups using accurate circuit counts;

control;
: .waa_oa the amount of Esm a <o_=o_o %ﬂam in the oo::.o:oa area;
*Provides ».8 »mmommaoar 332@ planning, and fee moﬂnns_:sﬂ_oz. v

; &a n.m 83:_5_ ooBBa_.o_m_ nowmiwwm

.wBS%m commercial vehicle 5858 maéaa quality Bo::o::mw wooamm

‘Baltimore/Washington, Dallas/Ft, Worth

Denver International, ano:z:v mo=m8=
-John F. Kennedy, Kansas City
gm.?mo_om\0=8:o, :

Los:Angeles International, gonwﬁa: Z:w::

International, ZS:a%orm\ma Paul

Ozwzao. ;:mmo_vr_ﬁ mrooz_x

_ w&mcﬁm? San m.qmso_moo
= St. roz_m\bwacoa ,
C bﬂEm all commercial traffic within two facilities: the post mSmEm w_.aP

,,, wBS%m vw..wsm E».o::m:o: mnoB 93@ R»:waaaa o: mooomm noma 8
airport . : E _

. ésmr_:mﬁos U::om Fﬁi&ou&; |

8:55»_ Smoﬂ:»ﬁo:. maps, etc.

o<aom Smonso:oa on mnosa qg%o:m:oz services, hotel Ea wﬁ.onﬁ

;_AZo:ovo__g Oakla n HRoBm:o:n_ (‘mgqomo,, ‘

Provides information on parking aﬁ:chQ and road construction in the
airport

International, mwoumBaao, Burbank

Washington National -
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HAPTER 7

'EVALUATION OF ALTERNATIVES

7.1  Evaluation Process

This chapter provides a general overview of the evaluation
phase of the airport ground mconmm,c_mnebm%aoaamm. It
describes the role and purpose of the evaluation process in
terms of highlighting advantages and disadvantages of the
alternatives, It also describes the evaluation methods that can
be used to Bﬁo ,&88«539 Finally, it M&mozmmomg%om. 5,
analysis, in which decisions are Bmaa and one alternative is
eventually chosen over another. Figure 7.1-1 H__cm:mam the
flow of the steps involved in an airport ground access planning
process. Evaluation of the alternatives is actually . .
accomplished during the fourth and fifth steps, which _8@ to

the identification of the best &883_3 in the final step. of the

process. Eoioﬁh the o<m~=m=on process: cnmEm during the .
first step, eSE the aomEﬁon,om mom_m, moc._aﬁ_émvm:a,_
vma.o_.am:on EammE.om L ,

q.N_ Hﬂ.-:saea Zosm_:.om Wc—ﬁoa 8 u.owmcasnaa
ggus.oa

Given a clear statement of goals and objectives, a key step in
90 a<&=wao= Eg is. the aosamowﬂou of wonmoggoa «
measures Ema will be used to moaonBEm how well alternatives
meet omor ogaoaé H:a use of von.onsmboo measuresto
9&38 alternatives was discussed in Chapter 3 of this guide.

Step 1
Step 2
Step 3

Step 4

Step §

Step 6

“Define Goals, Objectives,
wnm won».o_.Bgna gnwmznom

| nsensty probiems snaNeeas

: Qobo-.wno >,:03w.a¢om o

. Quantify Performance Measures

.,Obun:mﬂ Hnnaonwm}g@ﬁw of Costs.
(Political, Social, Economic)

| an_@ Best >,_»nwnwﬂmtmw., :

Figure 7.1-1. Airport Ground Access Planning Process

—
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Table 7.3- 1. O:au:eum That Form the Basis a. Alternative H<»_=»=e=

- What Emogm:os on _vag and a,waoomw is required for the aoo_m_oum 9& need to co Bma%
Do the objectives attained by the alternative reflect previously mvmo_man community goals and objectives?
-~ What is the distribution of wgmma Ea costs among members of the community ABEQ consideration)?
Do any groups pay mra.mm of the costs that are &munovoa_ouao tothe eg&. a Gm% receive ABEQ 8:2%85%

Is the m:aamgo, ESG t0 vno&_oo the aom_aon results?
To what oxaa are E&EE@ and ooBBE:Q goals mawan E-.o:mv Go _BEoEonSso: om Em w:a_.:mn<%

anm Ea »:o_.smgo, oo_...o%osa 8 Ec mo&o og_o EoEaB Ea 8 Eo _n<n_\om oxvaosaos o». E.oEaB 8?:03
. Are there other 283»5%92 B_m_: be: oosmao_.o% : e e

* Does the m_8=§_<o EoSmo sufficient benefits to ..E:@ the costs?

In comparison with 092 s_aawaém. are Ea additional benefits E.oS%a Ao_. moﬁonov io&. 5« extra cost (or cost manmmvw

will the ».Eam be »<»=»Eo 8 _BEnEoE the alternative on mosmaz_%
~ Are there. any waEEﬁﬁ&é or legal barriers to alternative _Bv_mBgS:o:q
Does the onmgﬁsnonw_ o%a?_.Q (e.g, staffand expertise) eca to’ _Bv_aBoE the &89&2%
o >3 Ema @o:vm E& are ES-% to-oppose the alternative? S v

o moi is Eo vnn&oaa .vaa Bom_m& sron analysis mmmEEEonm e.o csw:mo%

vnooamm mbm =§ are %& as 9 g& om o<w_=§o= am.onm
Several ormamnﬁamaom are Eﬁo:ma toa m:ooomm?_ o<w_§_.,_o=
cnooam inclu ing: nm_mgm oosmaaz 1ces om 9_88994 8 -

and’ cma»,:_ mog &a in m Ebm_% mmmEon. |

In most EBSE@ applications, the o<m_=mao= approach : maﬁ
involves the use of mwﬁn?c_mbébm ﬁorEn:om thatare
designed to m:m_vﬁm a _ﬂmm moﬂ of mzmn:mcﬁm ina mwon E:o

o aS.& is Eo rwo::oea of Enmo cl w:mom oooE._.Em‘V

m.ﬁ:o. .d:m _amam 8 nﬁ =o§ mﬁP é_z% is to o<m_§8 a me: ,,

moﬁ om Qa Bo& vBB_mEm »_85328 in mnomﬁ. %Sz..

There are mn<a8_ Bo&o% Eﬁ can be ﬁam in o<m,_cm Em L
alternatives. Fot omeEo thereis a So_mg:m and rating
approach, which involves weighting and scoring project
attributes to anzoo a scale measure of project attractiveness.
In this method, objectives can be éo_msﬁa to reflect the
Eamﬂgoam of aoﬁm_os.amwe.m an ed notb oxvaomman in
monetary terms. Problems may arise in that mc_u._ao.ﬁ,_:\o» ;
éo_mgzm Eoooaﬁam raise nzmmaoam as 8 s&omo values are
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ALTERNATIVES

OBJECTIVES

" Minimize

) Travel

Time

Improve

- Users - | Transit

- Modal " . Promote
Choices for | * Provide | Information|  Frequent
| Non-SOV' | Conyenient | on Avail-
. able Serviceq

—...ea.ao

HOV
Service

Services
Competitive
With Car

Make HOV |

Reduce -
bn&na_-c :

ALTERNATIVE 1

ALTERNATIVE 2 -

'ALTERNATIVE 3

" Figure 7.3-1

_LEGEND

@ Most Effective @ Less Bffective

| @ More Bffective @ Least Bffective

@

. Example of Nonquantifiable Evaluation Method
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which improvements produce benefits that are commensurate
with — or justify — their costs. “The important consideration
under this perspective is to determine how to develop
appropriate measures of ooﬂéoazm-coboma that can be used in
conjunction with the various other measures dealing with
effectiveness, financial feasibility and equity. " tis important
to communicate to all vmn_oﬁmam a reasonable understanding
of the tradeoffs between the costs and benefits of each
alternative. Virtually all methods of evaluating tradeoffs in
costs and benefits focus on the differences between
alternatives. The solution, then, is to avoid single measures of
tradeoffs between costs and benefits in the evaluation and,
instead, focus on careful oxv_msmaosm of the incremental
,&mmﬂ.oboam

, ibility - compares alternatives in terms of the
mﬁ:_mv::w of mEam for construction and operation. Evaluation
of alternatives in this ﬁﬂmﬁooﬂﬁ involves use of measures of
financial feasibility to examine the likelihood that sufficient
existing and, where necessary, mm&ﬂog_ ?:&:m sources
would be available to cover the capital and operating costs of
each alternative. The evaluation of financial feasibility
?.omona measures of the impact of projected funding needs on
existing and potential sources of funds.

mbE - compares alternatives in terms of the distribution of
costs and benefits among different population groups.

7.4 .Hzacoa. gs—%m.m

Tradeoff mbw_wm_m is va&.ouaoa to amoao which of the
alternatives would best achieve the goals and osooaém of the
study. The different perspectives discussed in the previous
section are used as part of this tradeoff “analysis. ‘Tradeoffs may

~ exist among the &883_8 in Eﬁ some may perform well

with respect to one goal, while others may perform well for
other goals. For example, one alternative may have low capital
and operating costs, and produce modest benefits, thereby
achieving a high level of cost effectiveness. A second
alternative might have significantly higher costs, and much
greater benefits, thereby achieving a modest level of cost
effectiveness. The tradeoff is whether the first alternative is
ang.& because it offers the most efficient use of resources,
or the second, because it E.oﬁaom the greatest _anoﬁaoam

Tradeoff analysis is designed to take the broadest view among
the alternatives, highlighting the advantages and m_mmm<mb8mom

- of each option and pointing out the key tradeoffs of costs and

benefits that must be made in choosing a course of action. As
discussed in earlier chapters of this guide, the analysis depends
on the goals and objectives and the alternatives considered.
The major task of tradeoff analysis is to reduce the vast amount
of information developed during the analysis of essential
differences between alternatives. Its purpose is to frame the
decision on a preferred alternative in terms of the advantages
and disadvantages of choosing one option compared to the
forgone advantages of options not chosen.
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HAPTER 8

_:E.Ezaz,?dcz |

8.1 m...Ez_Em mo.:.aou

HEEEN me:—.aan me.. Q:.?Gc_.n mEEéﬁana _

OonEan mnoﬁr o». m:. 5&.5 has Emao Qﬁubm_ou of the
national EGon &aﬁB necessaty, because current facilities are
Ewaon:mﬁo to meet existing and future demands. This
expansion aon::om.?s&am for maintenance and construction
of airport infrastructure, Eo_E_Em w:ﬁcn SEHEw_m“ roadways,
and transit facilities. Typically, major sources of funding for
planning and Eﬁ_aBmaSm capital Eﬁ.oﬁaasa atUs.
airports So_.&m o

o | ,woua mumaosw

,o; \m.. &o_.& mnmam Sm 90 ?Goa HBE%@B@E
S wnomnt A>=...v ;

° Passenger Facility Charges vadmv ;

During the 1980s (before PFCs were available as a ?E_Sm ,
moﬁoav“ Federal grants for m:don development averaged about
$1 billion vﬂ. year, EE_o _uona issues m<9.wmoa more than twice
Eﬁ wBoE: , e . .

waamﬁa mupua mbm PFCs do not =m<¢ 8 co 8@29 EQ
represent the ..oro%omm. ».o_.B of cm?S_ ?:&bm and, mou
smaller airports that do not 55 easy access to 8?8_ Bwn_noa T
may be the only source of revenue available.! States also

provide ?:&mm for airport capital development; however, the
amounts are generally small -.o_maﬁ to other sources and vary
ooamaauwc_w _uogog mﬁom »

Airline mvmnoﬁ._ o». om?g am<n_ou5¢a Eo._nca is moboB:%
ner.& vamoa an mSuon issues revenue von%

The AIP is m&:::ﬁoﬁ@ 3 Ea m. AA E& émm amﬁc:m:aa 3 ,
the ?Go: mbm 5@ HEEoSBQ: Act of wa >=u BosovN
is available for E%on c_m:Ezm and %ﬁ?@ﬁo& »anmw the
Airport and Airway Trust Fund, which is funded through
Federal user taxes ou,msgos activities, such as a 10 percent
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more enplaned wmmmgmoa and scheduled service may E%o%
PFCs. No State or political subdivision may prohibit, limit, or
regulate the right of the public agency to impose a PFC.> The
PFC program requires that AIP funds apportioned to a Snmo- or
medium-hub airport be reduced if a PFC is imposed at that
w:.von ,;o aoacoaos SWom Emoo in the mmom_ year mozogsm

each %o&. Ea Euo is 5@8& o

To _aé a Eun a _uzgo wmm:o% chﬂ %@G 8 m.>> won
%Eoé_ and use the revenue to finance ?émoa that meet m:
AIP mmm:u::% criteria and have been %Eoém n:ocmr the
F >> %@:nmaob Ednnmm.a, ﬁa, B&Sﬂ@ to impose a PFC ,
expires 3 years after the charge date, unless an application has
been filed with FAA or an extension of no longer than 2 years
has been granted. Additionally, a PFC expires when total PFC
revenue plus interest earned wc:m_m m:oiwc_m,vno._ooﬁ costs.”
Through the end of 1994, the _B.mamﬁ approved uses of wmd ;
?u% related 8 ”958; access were:

. o, | ,,,O<9..;muoo,5_=_o=mwon_,ms access womm mum_abn& on
McCarran International ?Go:.?mm “<ammmv;

o _mn_ B_Eobmowm feasibility Q_mbEbmv ma&»ow rail
- service linking Nonbm%u LaGuardia, and Newark
airports. , ;

f Fundin,

Existing sources of ?u&@ are becoming more and more
inadequate, thus increasing the need for new sources of
additional revenue. Lehman Brothers has proposed the

creation om Eo >Smao= Fw.mmndoga Wo<o_<5m H.,EE
Corporation Qﬁw Oo:umv ‘which is an example ofan ,
innovative funding mo_,aBa The oEmo:sw of this scheme i is
that: ,.Oo=m3mm mma&:m: mb off-budget, m&ﬂ.&?oﬁmﬁﬁ&
Government corporation.”’ The creators of this proposal
believe there is arole for a national entity able to leverage the
Aviation Trust Fund monies to facilitate access to capital by
both public and private sector developers and operators of
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_ Table 8.1-1. Federal-Aid Highway Funding Sources for Airport Ground Access Improvements

Resurfacing, restoring, and rehabilitating routes of interstate

highway system. Shall not include construction of new

‘travel lanes-other than HOV or auxiliary lanes.

miles (55 percent) and interstate ,wwmﬁa.
VMT (45 percent).

To States on basis of interstate system lane

T.o._noa E%onmﬁ to interstate travel and national defense,

roads connecting with other transportation modes, and

roads essential for international commerce: Funding may

also be used for 853.:80: of nmzw; E&ooa Q@Ea moa .
« _{ minimum.

Percent share of funds must equal percent

- for interstate 4R, primary, secondary, urban’
and 58388 oozmn.zo:oz 172 ;vﬁ.oo:ﬁ

share of apportioned funds for FY 87-91 | transit

Highway/

Hmmm_mgoo EEQ. FTA.

roads. Transit om.mzm— E&.ooa may. be o__m_c_o.,

cl ma-:?go program that may be 8& 3 msﬁom ga”
localities for any roads not classified as local or rural minor
collectors. wa be any public roads, not just Federal-aid

~each State must set aside 10 percent for

_mmmws@\ ,
transit

‘as NHS. O:om m::% are ,&mﬁcﬁa& ,,

safety and construction activities and 10
| percent for transportation enhancements.

EaEmw ».ow ‘transportation projects - in = Clean ~ Air

nonattainment “areas "that - contribute toward ' meeting-
attainment of national air quality standards. Also eligible,
capital cost of transit system expansions/improvements

projected to increase ridership.

«,mﬁom - If state has none, 1/2 percent

m$8 Em g E.aa as STP ».E&m.

“To m,&ﬁm ‘in ratio: ;,.ow - weighted
nonattainment area ‘population of each
State to total weighted =o=»§EBa3 by. all

B_EBE: allocation guaranteed to mwow,.,

mﬁwimw\. "
transit

OOBm_HSOQOB ﬁﬂo.‘mgm.

.Boao..:.uw:,g ow oxagm rail mvaﬁoE 2& gm-qo_ﬁoa,

at _om& 7 uawa on,,».o_.az_w&mma.

starts and bus »,Eam &3.&:8& 3
| discretion of FTA. , ,

Funds available on basis of formula to all urbanized areas
to finance transit capital and ouannasm expenses.

-Six- formulas based on urbanized area
population and mode of transit service.

Transit

Transit capital and operating expenses for rural areas.

5.5 percent of total funds available for
Sections 9 and 18. Formula is based on
nonurbanized are a vovs_mzon in each

state.

Transit
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82 ma:Em 5.8&2 w-.::.-:om

>m9. Eﬁon mnoEa mooamm Eozaam 8& moEcoum are
identified, the improvements must be implemented. The
resulting airport access improvement program often includes
more than one ground access improvement that will contribute
to achieving the goals and objectives identified by the airport
operator. ﬁﬁma E%Hoﬁgaam omg cost more to Eﬁ_gﬁa
than the airport operating agency has m<m__mEa _EE&_&@@ In
this case the agency must set priorities for. _Bv_oﬁobgm 90 ;
5&5&:& elements of the improvement program. “This =
schedule of v:osamm may be used to determine Eo orderin -
which ~BEQ<¢B@=$ are. _BEmEQ:& or even if some om the
,_o.éan v:o:Q _B?oﬁaaam are ever _Bﬁ_oBoan

H, _BvacéBga rmsw _uaau a<m_=m§_ ,cmm& on 90 moam :
ov._moaém and performance measures that are relevant to the
needs of the airport and the community, then setting priorities
for _BEQBB@Em should be relatively easy. Those
_E?oﬁaaam that are judged to best meet the objectives are
the ones that usually should be _BEQ:@E& first.. However,
other considerations, such as the w<m=m§=€ of: ?nmEm and
‘unquantifiable oonEEEQ concerns, may need to be 88&03&
when deciding the E,_en:om for Eﬁ_aBaESm S&Smcm_
E.&aoﬁ. :

83 uBEoEoiwag mmw:mm

F._maau..

Ew@,onm contribute to the well-being of a 833&@535&
ways. First of all, they provide access to a national and

international transportation system, linking the community to -
the Nation and the world. Second, they provide opportunities
for nBEong" that are both directly and indirectly related to.
airport services, in industries that rely on air transportation to -
deliver their goods and services. - Additionally, values of _&a
m&mooa to airports are Em_ﬁn because of the onE:Q to air
service.

Zo:m S:r Ea &<§Smmm om an m:.won can ooEo :

disadvantages. For instance, roads and highways EoS&:m

access to airports can be congested with traffic, because they
serve the general needs of the ooEBE:Q. as well. In ma&ao:
airplanes generate noise and air pollution. This pollution. -
contributes to environmental problems, vmn_oc_ma% at m:._uonm
that are near center city and not on the ?Smmm, such as Boston -
Logan and émmgsms: National airports. ?69,3 may w_mo ,
compete with the ooBzEEQ for BchGw_ mQ.Soamv such as -
¢<m§. msm voéa_. mcg__am T

A 83955 is maonowﬁom 5 E&aam sure that the effects of
airport growth are g_mso& between benefits and costs and E&,
airport growth does not m%onma_% affest the acw_& of E.o If
benefits o&éa_mw costs, then the community is satisfied.
However, if EoEmBm start to outweigh benefits, o@BB:EQ
activists will 5 to restrict the airport’s ability to grow and.
oxuma its services to Bnﬁ E&nﬁaa %B&a i

Zm:% Eﬂmmv mEuonm vE: in Srwﬁ were once uoBoa 58595 :
later experience problems from increased suburban growth.

For example, Dulles International Airport, near 2&?:@8?
DC, was built miles from existing development, so that it
would not have a negative impact on the surrounding
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Table 8.3-1. Citizen Invelvement Techniques’

Zo&bmw to obtain feedback from leaders of
stakeholder organizations. d:m is a more
targeted audience. -

Meetings sponsored by an official agency to
inform citizens of potential programs and to
obtain feedback.

The :w&mouwr legally required meeting to
take formal action on a proposal.

rosm.anu programs providing information
by a wide range of methods.

An agency-sponsored citizen committee
‘with a specific task and charge relating
usually to a single problem or subject.

Citizen mqo%w presumed to wavnamaa the
ideas and attitudes of local groups; their
purpose is to advise the EESE@ mmozow

An onmmEchou monsoa by oENonm that
engages in a number of neighborhood
programs, as well as provides advocacy and
advice.

>%o§m=m or electing citizens to serve on
official city bodies.

If airport access improvements are funded using Federal grants,

an EIS or environmental assessment must be prepared by the
implementing agency. These environmental studies document
the impact of the improvements on wetlands, cultural
resources, air quality and other environmental resources.

Environmental studies ‘may also be non_cc.om by local and m88
_.omamaonw

84  Monitoring

After an airport access improvement is implemented, it is -
usually necessary to determine how well it achieves its oﬂm_sm_
objectives. Does it reduce congestion on airport Howaim%mq ,
Does it encourage more people to go to the airport via a Emv- ;
occupancy mode? These questions and others regarding the
impact of an improvement can usually be answered with data
collected using one of the techniques described in Chapter 4 of
this guide.

Regular monitoring of the effect of airport access
improvements provides the airport operator or local -
implementing agency with information that will help determine
whether further improvements are necessary to meet access

needs. Monitoring also helps the planner and operator decide

whether an access improvement (e.g., improved van service or

~ roadway changes) should be expanded, or wOmm_EF eliminated.

Just like other ground transportation planning, airport access
planning is a continuing process that builds on previous
projects and plans; therefore, projects should be monitored to
facilitate improved planning to meet future demands.

An excellent example of the kind of monitoring process
envisioned in the management system regulations can be found
in the commitment made by the Massachusetts Port Authority
to the Conservation Law Foundation to undertake a program of
monitoring and periodic reassessment of its overall ground
access strategy. As part of this overall management
commitment, the agency has monitored the air quality
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%wHZUuN >..H

m%ﬁ-w OdeHuOZZE FOR GOEH.HO,:OZ mduﬂ<H<

XYZ EJ.SA Access m,::uw

| XYZ Alrport i planning major

* | improvements in its airport

terminal, ground transportation

About Your .H.:U : Serial No.

k Ne:. did you arrive at XYZ Airport?

1. D By c:sgn car - drove myself and E&Sn

2. D By private car - passenger and dropped
. off curbside ..

3. _H_ w« v:éﬁ car - passenger, and driver also
e . B air passenger

_H_ Rental car

v D Taxi
D Uoo.rs.moo_. van

: G Shared limo (more than one travel party)
_U 1:<w8 limo (one travel party)

Dmﬁ
. Crail

1. D 0258% «i:n.n

SO0 N o A

k&s&ﬁ n.o.\neeaQ M.BE Zip

B ‘S.Q.n && .vsa ~m5.a  from when you started for Su &i&q 3&&.» )

= N sﬁweesawuw

_E.. .. Whatis the purpose of your trip?
_H_ Recreation
_H_ Business

D Personal / Emergency

D 099.

R "Did §.e member ,s.\. Yyour. -household, friends, or

,auu-—

g&u associates accompany you to the airport?

D No

... How many persons agea!aééﬁ you actually traveled |
with you?

. Yes

ZE:_-Q.

o Q ESe many bags &&sg § for this .Eha%

Z.E._.n_.

Du? 45

S L _H_A 12 . 5.
and parking facilities. Please C  Westisa: 2 Opon ¢ Clae. 58
take a few minutes to fill out L. [JResidence 3 [hs-as 7 [ Jse.ea
this questionnalre, which will be | 2 [rotetmotel i Duwm 35 5. [Jees
collected by the stewardess. 3. [wok
‘ , 4. [other
D. - Please indicate your current amagww, (if different from B)
Address, City/County, State, Zip Thank you for your cooperation.
— S — E—
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- XYZ Airport
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Date _____ ; Restaurant
Time_ - Sightseeing Deck

SRS AR Ca Souvenir Shop
Drug Store

_
u. Ea@%&&gﬁ ,,

4558 aa wc: _awﬁ woa $.=o= wo: ms_.aa ».2 En »_Go:
8&&% S O_Q. m§o w.a N% a .

APPENDIX A-3
- SAMPLE Ode.EOZZE FOR INTERVIEW SURVEY

Serial No.

wom_x:.ao.: _
23.4.5

D. Where did vé: _nw<o m‘oE é.m: wo: mnﬁoa ».Q, Eo 2:8: today?
O_Q. mgn and Zip

fo T “ . m xé,wm»—:m a

1. Residence
2. Hotel/motel
‘3. Business

4,  Other ,
F. How many bags did you check for this flight? -
G. Whatis yourage?
<12 |
12-17
18-25
26-35
36-45
46 -55
56-64
+64
H. Please indicate your current residence.  City; State and Zip

B NI R LN

Respondent
12345

|

Bl
i
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5. Did any. members of your household, friends
orf business associates unaon._un..w. you INTO

the terminal?
L a.-No
1 S:.onn ._E you stait your ground trip today to 1. How many were In .E. group?
" Washington Dulles Intemational’ >5==- b. Yes I—H (Include yourself) . ,
“(Please circle ONE answer.).: .. : 2. ‘Of this group, how many
a; -Private residence d. >=o=§. place T ~ came to board a plane?
b. Hotel/motel - of business ) . (Include yourself) L
¢..'My regular place e. Other __ . . T
- ,‘.&._as_u_owsgr v ; 53&5 6.. Howmany checked-in bags on this flight are

SOP . youss? (Enler ‘0" if no bags were cliecked.) . ..
2 Whatls the address of the place above? PR .

- (If you prefer to provide a less specific geographic
»location, pleasc indicate the viearest inlersection,

or the building name.)
‘ , : : S L :a-un E:r th 53. _Bvc:uan reasons for
- Number Street City Quadrant -choosing’ Enu_;-_u.e: Dulles _...o_.:u:n..s_
(eg.SW,NE) ' Alrportforyour flightioday. .
, , ; %~§m« write #1, 42 or #3 int the appropriate &sna;
: . : . “Closest airport.
Gy State ZipCode SR mnmw._.own access.
.- Convenient limo, bus or rail service.
3. How did you arrive at this. u__._vena L .2 Good parking facilities.. .
(Please circle ONE 5582 = : Morve convenient flight times.
a.: Privatecar: - d. Metrorail AZmzczwc Less expensive airfare,
b. Rentedcar - e. Rail service (BWI) Only airport with nonstop flights.
e f.. Airport bus/ =.=o R ”m.‘oa,..n....:wm« EE. uvan—an a-__:n.
! ] 1 ST g Ia.m_\ao»m_ nc__:omwgu e . Oz.R,f . .
6.$§.<§§§€ Daepens I R 5 o._.»w Lot e .;,,,,A%%&.v
, : = i Gpecity) ; ; -
: MR o Lo RS 2 If «d._ 8..._._ _-nen!.-.u:m& the aitline schedule
ok >5§.~ S . City - 8 Iy vé: uaﬁu ina private: vehicle Aear_&:m rip today, which airport would you have
; e ; i rental carsk ; use? (Please circle ONE answer.) -
S . a: 5«3«6: ._323._ off at terminal aﬁvu_m% a: uw_zsoa\iwmzsn.g,_:.ﬁ:uaazu_
m_u.a\_...g?nn e Q.E:Q Yes No : - b: " Washington Dulles International
: : <.. Washington National
3, s:.u: the Z>_Z -.E.-x.on of your trip today? b. Where was that <n—._n_o parked (either d. No ?&Ra:no
( 2«&« circle ONE answer.): directly, or after dropping you 93~ . : o
; ‘Business related to the Federal woﬁ:_!az . .1 Iewas not parked. - 3, !ouun ?&83!2&. other u._,—.c:@ v.e._
" (including military). ; 2. Metered fot. :
" 'b. Businessrelated to state or local government. 3. Short term/hourly For how long?
¢. Business that is not related to mc<m:==e=~. : parking lot. a. Fora few hours a 5_3308\23__5«3: International’
d. Vacation, 4. Long term/daily - orless. b. Washington Dulles Intemational
e. :Personal or family affairs, parkinglot, ~ b._ Until you return ¢. Washington National
£.” Student or school related.” 5. 'Long term/satellite from this trip. d. Other airport
g Otherpurpose . parking lot. (specify)
T (specify) 6. Valet parking lot. e. 1did not consider another airport. e
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13a. How didyou w& to Qﬁk { LGA [ EWR) airport today? :

{Check onie box and record answers for that box only. If person says “BUS™ or uzmm Eobmam Q a.
company; probe to determine if response should be coded to: PRIVATE; SHARED _._ZO\ CAR mmmSOm
_ucw_..o 4m>zvam._.>.=oz OR moxmccrmo vaow,_,mcm\S»Z,

Is the car now parked or being parked in a lot?
L] No-Skpto Q.14 D Yes' Which lot?
1JIFK: 12 w 456 Em_.m Rooftop) 7 (East Parking Garage) 89

2.LGA: 1 2(garage) 3456 7 4. Off Alrport
3. EWR: A B C D E Hotel 5. Employee Lot

Was car driven to terminal first to drop off passengers? s [JYes 2[]No
* | Is carin lot awaiting your return from this _.l.t.v 1 Jves 2 Ll o

0.

Hailed taxi 2 [[] Called tax
b&%u&wag%?é?sug
wil] ves  2[JNo.(AskQ.13b) ,

‘v [JConnLimo . -« [7] Olympia Trails
2 [[] NJT 300 (PABT) 5 [ carey ,
2 ] NJT 302 (Aiink) ¢ [] Other

0 JFKParking Lot
Stutttle Bus
s [J OtherLocal Bus

<§E && it 3««
S&a&a% insurance and 8.«%»

< Q.13b)

| o [ Marriot

o2 [] LeGuardiatan - o7[] Sheraton
o [J Radisson = oo ] Vista™
o« [ Hiton o [_] Howand Johnson
: 2 o] ,_.B«w,_omuo ; S.D Royce
| -Ask Q13b for asterisked (*) modes only- v [ other

13b. How did Jou travel to the (taxi, bus, ferry, helicopter, airport courtesy vehicle)?

ws-100 -0t ] Walk only os [} Taxi oo [JLRR -
o2 [] Bus o [} Shuttle van 10 [} MetroNorth
o[} Private auto/park o {7] Subway 11 [ New Jersey Transit
o« 7] Private auto/drop o "] Amtrak 12 [T} PATH

.18, Whiere do you w.-s.?

Ne Bythe fime Sﬁ a.i is 85&&«& ~8=. §§.< Ewg will you ?:s been B.ﬁ.wbsi home?

220 Howni miany nights E you %e& in this (NY/NJ | CONN ) metropolitan rea?

.. d: Notcounting your air fare, about how much money did you and your

14. How :6..& .§= rate your 3«3& trip to the airport? Was it?

_2._H_<o_<mcoa 2] Good 37 Fair - {7 Poor o_U<an8~
15. Are .«..E nﬂh—.&iﬂ oit an airline «5!36& E@ or as an employee for a travel agency?
.B..D No
2[ ] Yes- Airline employee pass

s [£] Yes-Employee for a travei agency

16. Areyou Sa—ss.aw on business today? wsi[JYes 2 [Jno
17. Which class Q.\. service are you aﬁeugw in?
wet [ Jcoach ND FistClass  *[JBusiness [0 shutle s (J Other

IfNonUS. ask country __—___ . _

105130

(L]

24

FuUs. ask ZIP Code

19. Areyou a,nﬁﬁa,e\ (country of residence from question 18 above)

=] Yes - _U No /-

M

Country of %o:mzv

|.clcl.l|l||||ll.l.l|l.I-ln.lll|-.|.|¢I||.|..l|l|.lcl|l|ll.||||.l-.|-l|.l..|.|

= not 2 6m_%3 of the z<\z&co== Bm:ouo__ﬁz area ask:

-. «S«R you E.Eah or aca&%&aw business inthe NY / NJ | CONN S«nﬂeteg area?
: D Yes: D No - Skip t6 Question 23

:v‘

18118

b m?:. g&.e\&.«nn nights did you stay in commercial lodging?
(e.g. hotel, motel, inn, cruise ship) 20128
c. (If 22a & 22b different ask;) .
How many of these nights did you stay: With friends or family? ——
) Or in a company -owned lodging?

124125

travel party spend during your visit to the metropolitan area?  § ==

(include annesekmzoﬁ. local EE%SS:% food, entertainment and purchases)

how many round trips have you taken by air in the past 12 months?

23. Including this trip,
’ 130-132

How many were through this airport?
A . . ; 133135

3 Yes

136-1

24. Are you traveling with a tour group?

{J:No
-4
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APPENDIX A-6
1995 ATLANTIC CITY INTERNATIONAL AIRPORT PASSENGER SURVEY

Atlantic City F?E»gg_ Airport Access Passenger Survey
ID # (a new increment for each survey)

Sex DBEa {1 female
age (J12-19 (020-24 0 25-34 (335-44 (3 45-54 (3 55-64 0365 +

1. Where did you leave from when you started for the airport today?

Atlantic County Cape May County Cumberland County
Absecon Avalon Bridgeton Millville
Atlantic City Cape May City Commercial Shiloh
W. Atlantic City Cape May Point Deerfield Stow Creek
Brigantine Dennis Downe ~ Upper Deerfield
Buena. Lower Fairfield Vineland
Buena Vista Middle Greenwich other
Corbin North Wildwood- Hopewell
Egg Harbor City - 'Ocean City Lawrence
Estelle Manor Sea Isle City Maurice River
Folsom Stone Harbor City ‘ :
Galloway- Upper , Gloucester County
Hamilton West Cape May - Franklinville Cross Keys
Hammonton. West Wildwood Star Cross Clayton
Linwood Wildwood City Williamstown Cecil
Longport Wildwood Crest Newfield Victoria
Margate Woodbine Tona: , other
Mullica other Whitman Square
Northfield Pitman -
Port Republic Glassboro
Somers Point Salem County e
Pleasantville Alloway ‘Camden County
Ventnor Carney’s Point Winslow
Weymouth Elmer Berlin
other Elsinboro Clementon

Lower Alloway Atco

Mannington Cherry Hill
Ocean County Oldmans other

Penns.Grove
Butlington County Pennsville

. Pilesgrove

Pittsgrove Upper Pittsgrove

Quinton Woodstown

Salem other
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What is the purpose of today’s trip?

a. .- {J Business

b. O Recreation

¢. . 3 Combined Business/Recreation
d. O Personal/Emergency -

e. - O Other

How B.EQ days will you be away on this trip?

a.  O<Ilday
b. O1day
¢..02-3 days
d. [14-7days
e. O 7+days

How did you get to the airport. for today’s flight?
a.  Private auto NOTE: MULTIPLE ITEMS
" O drove and parked
Reason for driving alone and parking:
0 free parking
- (3 no other options for g%o:wsg (no bus service)
3 convenient to drive myself at time I want
- Orental

O Private 2..8-&333 off

O Taxi

@) Oocaomw Vehicle.

O Bus

O Charter Van/Bus

O Limousine

O Other

FR e e o

Would %2_ use another mode of transportation to the airport if w<E_qu, such as:
OAn o:.om: shuttle for a fee from your preferred location.
(3 A fixed route shuttle for a fee from a nearby location, (not your own).
() A regularly scheduled New Jersey transit bus.
0 Would use any of the ogo:m
O None
0 Don’t know

e a0 o
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%wHZU-N B
Gwc wOm.HOZ LOGAN %Omﬂ.m. HEEO%HQ mdﬂ<_w<

<<=<<oc=m<mu$= c?@: oqwo:. S_w
questionnaire k

f 8 give: _,smm,wuo; an,
up-to-date picture.of the traval needs of people who work
at the airport.: To'plan for the Third Harbor Tunnel and.
other developments, we need ta find out how airport

This survey.is being om:.on ol ;

gett hich yout arrived at ronu: on that
amployees are currently getting to and from work: 3. The am< onwl
Please take a minuta or two to answer these-questions. occasion was:.; «naonx orig.day.onlyy -
i L CRUUEI. < _D§O=QN< 5 -Dﬂ:ﬁﬂku _
if you wmom_<,on this n:mm:o::w_a at :oam... [ Tuesday ] Saturday

e b Sunday

pleasa fill it out 80»5 fold. it mo, that the BES,maaSmm 2 mﬁazmwamv. 4 O y

shows on the outside, then put it inthe mail. - K urscay: o

: 4. Onthatday, from where did you start’ <o§ : _u to
e Lo . go.to work 27» m_io;v :
please fill it out today and drop it in one of the marked P \onmm spec 5\ :
‘boxes at your workplace; or.fold it so.that the return -

address shows on the outside and.put it in the m e e
Don't retiirn a questionnaire at <oS, io;ﬁ ace it <oc ve T lownorgiy ... state Zip code
already retiirned one that you gotinthe Bm__ ‘ P . o

It you recelved this ncmm:o::m_:,w ,m., io:n,...

Thank you for your help: it is important to us. All replies o .n@&%ﬁ«o?&ﬁt&ﬁoﬂ@
are confidential. : R L officeuse only: :
Sincerely, A o © 5, ls this place... (check one only)
: , , , s [Jyour own'home? -
2 some other v_oooo
Patrick B, Moscaritolo L e
Director, Logan Airport- : 6. Atwhattime did you ge .350, n_.%o_,mo:, that day?

, ._.oao< s date'is... .(Check one day m:q filin dats) . 7. Howdid you arrive 2 »sc n_io: o: :.Q day?
«{[LIMonday . ([JFriday «Q.anx oné o:S N
2[JTuesday "~ ] Saturday * . ;
LU Wednesday 5 _.H_ m::a@ 4 0
« Thursday 385 pren

Think back over the last seven days. On izor
of those days did you go to work at Logan?-
«Q.on» evory. Qm\ on which v.oe traveled to work 2

the airport).

+[J Monday .D m:nm<
2] Tuesday «[] Saturday
s[J Wednesday " ;[] Sunday.
L] Thursday o
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21,

Where at the sirport do you report to that job?
(Chaeck one only}

: {{} Terminals, old or new towaers, or parking garages

. [[] north cargo area (Marriott kitchen, Delta hangar,
NW/TWA hangar, Pan Am freight, etc.)

1+ [[] south cargo area (Bird island Flats, Mass Tech
Caniter, general aviation, post office, etc:)

[J rental car facilties

+[J Hikon hotel, MPA heating plant, of
American air freight

« ([} other (specify)

How much flexibility do you usually have.in
choosing the time you feport for work?:
(Check one only}

[Jnone atall
sCJupto 15 minutes
131610 30 minutes

.[[] 31 10 60 minutes
s[Jup 1o 2 hours
<« 3 more'than 2 hours

Sometimes employers share some of their
employaes’ costs of getting to.and from work,
ot of parking at work.  In the following list, please

" check any form of heip that you personally

22.

qualify for{even if you don't use it).

(Check all that apply)

O o‘an_omo_‘ provides free-parking spaces:

2] employer pays.part (or.all) of the cost of parking

“s['employer pays part (or all) of the cost tor

public transportation
0 03v8<2 providas car (of helps with car purchase
or loan) o
<) employer reimburses gasoline or mileage costs
[ employer raimburses tunnel or highway tolls

»[J none of the abave

Which one of the following categories best
describes your job-at Logan? (Check one only)
, [ executive/managerial

[ protessionaltechnical

+ [ administrative support/clerical

[ sales/service

s ) productionvcrafts

<] maintenancenrade

» [ other (specify)

About yourself:

23.

24,

25.

Unless you alréady did so at question 4, please
tell us where your home is:

ity or town state 7ip code

sUoe! adcress O nedrest mtersecton

office use only: _HU

How many of the people living in your household
(including you) are...

...aged 17 or over

m:agcso,ob. B
Enter number: B

...aged 16.orless

...employed for 10
or ‘more hours
perweek?

How many private- motor vehicles (cars, vans, or
light trucks) are available for use by members.of
your household?

Number of vehicles available: B

Enter numbar: B ,

26. Employee parking spaces are likely to be loss
conveniently focated during the construction of
the Third Harbor Tunnel. In your opinion, how
can‘Massport help make your commuting more
convenient?

office use only: B

Completely optional:

if you would like to enter-our drawing for five frée
dining-out certificates, we need your name and
telephone number. Otherwise, you may leave this blank.

Your name: :
plaase print
Telephone: { )
area code
This number is 1 work 2 _home -
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NOTICE

This document is disseminated under the sponsorship of the U.S.
Department of Transportation in the interest of information exchange.
The United States Government assumes no liability for its contents or

use thereof.

The United States Government does not endorse manufacturers or
products. Trade names appear in the document only because they are
essential to the content of the report.

This report is being distributed through the U.S. Department of
Transportation's Technology Sharing Program.

DOT-T-97-15
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